NOVEL USE 



TECHNICAL FIELD 
This invention relates to a pharmaceutical 
composition for the prevention and/or treatment of 
Parkinson's disease and concomitant symptoms thereof 
such as anxiety, depression and/or memory impairment, 
among others comprising an adenosine Ai " cep tor dual 
antagonist or a salt thereof as an active ingredient 
and so is useful in the pharmaceutical field. 

BACKGROUND ART 

Based inter alia on the investigations made in model 
animals, the potential utility of an adenosine 
A2a"receptor antagonist as a therapeutic agent for motor 
neuron diseases such as Parkinson's disease has been 
recently reported. Meanwhile, it is reported that an 
adenosine Ai-receptor antagonist shows learning memory 
improving effects in several animal models. 

It is, therefore, suggested that a compound having 
both adenosine Ai-receptor antagonizing and adenosine 
A2a"^®ceptor antagonizing activities in one may be a new 
kind of therapeutic drug for Parkinson's disease, which 
has a battery of an t i demen t i a , anxiolytic, 
antidepression and other actions. Patients with 
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Parkinson 's disease present with certain mental symptoms 
such as depression and dementia but the currently 
available therapeutic drugs for Parkinson • s disease are 
not effective in controlling those accessory symptoms - 
In contrast, an adenosine AiAza-^ecep tor dual antagonist 
is not only considered to cure the cardinal morbidity 
of Parkinson's disease but also expected to palliate 
its accessory mental symptoms. 

However, it is known that a compound having an 
adenosine antagonist activity possesses various 
physiological actions in addition to the above-mentioned, 
and it is not clear whether an intentional 
pharmacological action is exhibited or not, even if an 
adenosine Ai Aza-receptor dual antagonist is used. 
Moreover, it is unknown at all what measure of a strength 
of an action etc. of an adenosine Ai Aga - ^ ^ c®P tor dual 
antagonist is need in order to treat an aimed symptom 
effectively . 

The inventors of the present invention succeeded 
in solving these problems by the exertive study for the 
above point. 

DISCLOSURE OF INVENTION 
The inventors of this invention found that a 
compound having adenosine Ai-receptor and adenosine 
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A2a~ ^©<2®P^^^ antagonizing activities is effective in 
preventing and/or treating Parkinson's disease and 
concomitant symptoms thereof such as anxiety, depression 
and/or memory impairment, among others, and have 
developed this instant invention. This invention, 
therefore, accomplishes the above object by providing 
a composition for the prevention and/or therapy of 
Parkinson's disease and concomitant symptoms thereof 
such as anxiety, depression and/or memory impairment, 
among others which comprises an adenosine AiA2a" arecep tor 
dual antagonist or a salt thereof as an active ingredient. 

BEST MODE FOR CARRYING OUT THE INVENTION 
This invention is carried into practice by 
administering an adenosine AiA2a~^©cep tor dual 
antagonist or a salt thereof or a pharmaceutical 
composition comprising an adenosine Ai A2a" ^©cep tor dual 
antagonist or a salt thereof as an active ingredient 
to a patient with Parkinson's disease and concomitant 
symptoms thereof such as anxiety, depressive disorder 
and/or memory impairment, among others. 

The term "adenosine Ai Aza - r e cep t o r dual antagonist" 
is used herein to mean a substance which antagonizes 
both the adenosine Ai receptor and the adenosine A2a 
receptor - 



The existence and intensity of "adenosine 
Ai-receptor antagonizing activity" and/or "adenosine 
A2a" ^® ^^^P*^^^ antagonizing activity" can be ascertained 
and assessed typically by the following test method. 
The intensity of adenosine Ai-receptor antagonizing 
action and of adenosine A2a~^eceptor antagonizing action 
as referred to in the appended claims also means the 
value found by the method described below. 

"Estimation of Adenosine Aa and A2a~ ^^©pep tor 
antagonizing activity" 
Method 

Membrane fractions prepared from the CHO cells 
which transfected stably with human recombinant Aj or 
A2a receptors were incubated for 1 hr at 25**C with test 
compounds, ADA, 50 mM Tris buffer and [3H]-DPCPX (final 
4 nM) or [ 3 H ] - C GS 2 1 6 8 0 (final 15 nM) , respectively. 
Reaction mixtures were filtrated with 96-well harvester 
to separate free ligands from bound fraction using GF/C 
filter. Radioactivity of the dried filter was counted, 
and specific binding of each labelled rigands was 
calculated. 

For example, when (A) 3 - [ 2 - ( Th i a z o 1 - 2 -y Ime thy 1 ) - 
3-OXO-2 , 3-dihydropyridazin-6-yl] -2-phenylpyrazolo [1 
, 5 - a ] pyridine is used as a test compound, the result 
is as foil ows . 
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The inhibition rates (%) for both of Adenosine Ai 
and A2a^^©ceptor were not less than 80% at a concentration 
of 1.0x10"^ (M) , The affinity for the adenosine 
Ai-receptor is 36 times as high as its affinity for the 
adenosine A2a receptor. 

In carrying this invention into practice, it is 
preferable to use an adenosine AiA2a" ^® c®P tor dual 
antagonist having sufficiently high adenosine 
ji^2a-recep tor antagonizing activity- For example, 
generally a compound giving an IC50 value of not more 
than 100 nM as determined by the above test method is 
preferably used and one with said IC value of not more< 
than 50 nM is more preferably used. [In selecting the 
antagonist, one skilled in the art should take 
experimental errors into consideration.] However, the 
above is not an exclusive choice but one skilled in the 
art may judiciously select the optimum adenosine 
AiA2a" receptor dual antagonist in carrying the invention 
into practice. 

Incidentally, even a substance having some 
additional pharmacologic activity other than adenosine 
AiA2a- receptor dual antagonizing activity can also be 
used in this invention. Moreover, the adenosine 
AiA2a" ^® ceptor dual antagonist for use in this invention 
is a substance whose affinity for the adenosine 



Ai-receptor is preferably 0 . 25-'40 times , more preferably 
8-40 times, as high as its affinity for the adenosine 
A2a receptor. 

The adenosine AiA2a"receptor dual antagonists 
for use in this invention are not exclusive but many 
kinds of compounds may be included. 

For example, compounds reported to have 
antagonizing activity against the adenosine Ai-receptor 
or the adenosine A2a receptor may include adenine 
derivative, barbiturate derivative, benz imidazo le 
derivative , benzo [l,2-c:5,4-c'] dipyr azole derivative , 
benzo [b] furan derivative , benzo Ig] pteridine-2 , 4-dione 
derivative, i3-carboline derivative, 

dibenztb,f]azepine derivative, flavone derivative , . 
imidazo tl/2-a]pyrazine derivative, imi da zo [4,5- 
b] pyridine derivative, imidazo [4, 5-c]quinoline 
derivative, imidazo [4 ,5-e] [1 , 4]diazepine-5, 8-dione 
derivative, imidazo [4, 5-f] qui na z o 1 ine - 7 , 9-dione 
derivative , imidazo [4 , 5-g] quinazoline-6, 8-dione 
derivative, imidazo [1,2-a] quinoxaline derivative , 
imidazoline derivative, imi da z o t r i a z o 1 opy r imi di ne 
derivative, pteridine-2, 4-dione derivative, pyr azole 
derivative, pyrazolo[l,5-a]pyradine derivative, 
pyrazolo[l,5-a]pyridine derivative, pyrazolo[3,4- 
b] pyridine derivative, pyrazolo[3,4-d] pyr imi dine 
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derivative , py razol 6 [4,3 



dlpyrimidine derivative. 



pyrazolo [4 , 3-c] quinol ine 




py r imidine 



derivative, py r imi do [ 4 , 5 ~b ] ( tetrahydro ) indole 
derivative derivative , pyrrolo[2,3-d] pyr imidine 
derivative, quinazoline derivative, quinoline 



thiazolo [2 , 3-b] quinazoline derivative , 
thi a zolo[4,5-b] pyr imidine - 5,7-dione derivative, 
thiazolo [5 , 4-d] pyrimidine-5 ,7-dione derivative , 
thiophene derivative., 

tr iazolo [ 3 , 2 -a] [ 2 , 7 ] naph thyr idine derivative, 
triazolopurine derivative, 

[1 , 2 , 4 ] triazolo [4 , 3-b] py ridaz ine derivative , 

triazolo [1 ,5-a] pyr imidine derivative , 

triazolo [1 , 5-c] pyr imidine derivative , 

[1 ,2,4] triazolo [1 ,5-c] quinazoline derivative , 

[1 , 2, 4 ] triazolo [4 , 3-a] qui noxa line derivative , 

triazolo tl/5-a]triazine derivative, xanthine 

derivative, mesoionic xanthine derivative, and the like . 

The above compounds can be illustrated as follows. 

1) adenine derivative described in W099/35147, 
W099/38532 and WO 9 6 / 0 6 8 4 5 , e t c , 

2 ) barbi tur a te derivative described in Naunyn 
Schmiedeberg' s Arch. Pharmacol. 1987, 336, 211-217, 

3) benzimidazole derivative described in JPlO-182636, 
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th iazolo [ 3, 2-a]pyrimidine derivative. 
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4) benzo[l,2-c:5,4-c' ] dipyrazole derivative described 
in J. Med. Chem . 1988^ 31, 2034-2039, 

5 ) benzo [b] f uran derivative described in Tetrahedron 
Lett. 1991, 32, 2061-2064, 

6 ) benzo [ g] pter idine-2 , 4 -dione derivative described in 
Biochem. Pharmacol. 1981, 30, 325-333, 

7) /3 -carboline derivative described in Biochem. 
Pharmacol. 1988, 37, 655-664, 

8 ) dibenz [b , f ] azepine derivative described in Eur. J. 
Pharmacol. 1982, 82, 195-197, 

9) flavone derivative described in W097/27177, 

10) imidazo [ 1 , 2-a] pyrazine derivative described in 
Biochem. Pharmacol. 1988, 37, 655-664, 

11) imidazo [ 4 , 5-b] pyridine derivative described in 
Biochem. Pharmacol. 1988, 37, 655-664, 

12) imidazo t 4 , 5-c] quinoline derivative described in 
J. Med. Chem. 1991, 34, 1202-1206, 

13) imida z o [ 4 , 5 - e ] [ 1 , 4 ] di a z ep in e - 5 , 8 - d i one 
derivative described in J. Med. Chem. 1990, 33, 
2818-2821, 

14) imidazot4,5-f] quina z ol i ne - 7 ,9-dione derivative 
described in J. Med. Chem. 1989, 32, 2247-2254, 

15) imidazoI4,5-g]quinazoline-6,8-dione derivative 
described in J. Med. Chem. 1989, 32, 2247-2254, 

16) imidazo [ 1 , 2-a] quinoxaline derivative described 



in WO97/1907 9, 

17) imidazoline derivative described in Biochem. 
Pharmacol. 1988, 31, 655-664, 

18) imidazotriazolopyrimidine derivative described 
in W099/65912, WOOO/12511, etc, 

19) pteridine-2 , 4 -dione derivative described in 
Biochem. Pharmacol. 1981, 30, 325-333, 

20) pyrazole derivative described in WO97/01551, 
W099/24424, etc, 

21) pyr az olo [ 1 , 5 - a ] pyridine derivative described in 
JP64-45385, JP2-243689, JP4-253978, aP5-112566, 
W095/18128, WO98/03507, etc, 

22) py r azolo [ 3 , 4 -b ] pyr idine derivative described in 
Biochem. Pharmacol. 1982, 31, 1441-1442, 

23) pyraz olo [ 3 , 4 -d ] py r imidine derivative described 
in W099/ 67243 , 

24) pyrazolo [ 4 , 3-d] pyrimidine derivative described 
in J. Med. Chem. 1987, 30, 91-96, 

25) pyrazolo [ 4 , 3-c ] quinoline derivative described in 
Life Sci. 1982, 30, 363-372, 

26) pyrimidine derivative described in W099/11633, 

27) py rimido [ 4 , 5-b ] ( t e t r ahydr o ) i ndol e derivative 
described in J. Med. Chem. 1990, 33, 2822-2828, 

28) pyrr olo [ 2 , 3-d] pyr imidine derivative described in 
W099/62518 , 
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29) quinazoline derivative described in Physiology and 
Pharmacology; Pa t on^ D . M . , Ed . ; Taylor & Francia: 
London, 1988; pp39-49, 

30) quinoline derivative described in W099/26627, 

31) thiazolo [3 , 2-a] pyrimidine derivative described 
in W097/33879, 

32) thiazolo[2,3-b] quinazoline derivative described 
in Physiology and Pharmacology; Pa ton , D . M . , Ed . ; 
Taylor & Francia: London, 1988; pp39-49, 

3 3) thi az o lo [4 ,5-b]pyrimidine-5,7-dione derivative 
described in Biochem. Pharmacol. 1988, 37, 655-664, 

3 4 ) thia zolo [ 5 , 4 -d] py r imidine- 5 , 7 -di one derivative 
described in Life Sci. 1984, 34, 2117-2128, 

35) thiophene derivative described in W099/21617, 

36) triazolo [3 , 2-a] [ 2 , 7 ] naph thy r idine derivative 
described in USP5780481, 

37) triazolopur ine derivative described in 
WO98/03511, 

38) [1,2, 4] triazolo [ 4, 3-b]pyridaz ine derivative 
described in Biochem. Pharmacol. 1988, 37, 655-664, 

39) triazolo [ 1 , 5-a] pyrimidine derivative described 
in W099/43678, 

40) triazolo [ 1 , 5-c] pyrimidine derivative described 
in W098/42711, 

41) [l,2,4]triazolo[l,5-c]quinazoline derivative 
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described in Biochem. Pharmacol. 1988, 37, 655-664, 

42) tlf2,4]triazolo[4,3-a] quinoxaline derivative 
described in Biochem. Pharmacol. 1988, 37, 655-664, 

43) triazolo [1 , 5-a] tr iazine derivative described in 
WO95/03806, W094/14812, EP0459702, etc, 

44) xanthine derivative described in EP0386675, 
EP0415456, JP2-247180, WO90/12797, WO97/04782, 
W099/12546, W099/54331, W098/22465, etc, 

45) mesoionic xanthine derivative described in Biochem. 
Pharmacol. 1988, 37, 655-664 

In the above compounds and salts thereof by the method 
described above "Estimation of Adenosine Ai and 
A2a"^®ceptor antagonizing activity", the intensity of 
adenosine Ai-receptor antagonizing activity and/or 
adenosine Asa - cep t or antagonizing activity can be 
studied and elected compounds having preferable profile , 
and can be used as adenosine Ai A2a - 2: ecep to r dual 
antagonist of the present invention. 

Defining concretely said adenosine AiA2a~ ^® cep tor 
dual antagonist in structural terms, it may for example 
be a compound as follows. 

1. A compound selected from among py r az olopyr idine 
compounds of the following general formula (I) or salts 
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thereof : 




(I) 



[wherein is lower alkyl , aryl optionally having one 
or more suitable subs ti tuen t ( s ) , or a heterocyclic 
group; 

is a group of the formula: 

T 

(where R* is protected amino or hydroxyl and is hydrogen 
or lower alkyl) ; 
cy ano ; 

a group of the formula: 

(wherein R^ is acyl , and A is lower aliphatic hydrocarbon 
group optionally having one or more suitable 
substi tuent (s) ) ; 
amidated carboxyl group; 

unsaturated heterocyclic group optionally having one 
or more suitable subs ti tuen t ( s ) ; 
amino; or 

protected amino; and 

R^ is hydrogen, lower alkyl, lower alkoxy, or halogen] 
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Hereat, the selection of a compound is carried out 
by judiciously selection of a suitable compound having 
preferredprofile after estimating strength of adenosine 
Ai and A2a-receptor antagonizing activity by the above 
method of "Estimation of Adenosine Ai and A2o"^ec®Ptor 
antagonizing activity" 

The above py r a z ol opy r idine compound (I) includes 
but is not limited to the known compounds described in 
JP Kokai S64-45385, JP Kokai H2-243689, JP Kpkai 
H4-253978, JP Kokai H5-112566, WO 95/18128 and WO 
98/03507 . 

Suitable salts of said py r a z ol opy r idine compound 
(I) are ph arma ceu t i c a 1 ly acceptable salts of the 
conventional type and, as such, include metal salts, 
for example alkali metal salts such as sodium salt, 
potassium salt, etc. and alkaline earth metal salts such 
as calcium salt, magnesium salt, etc. ; ammonium salt; 
salts with organic bases, such as tr ime thy lamine salt, 
trie thy 1 amine salt, pyridine salt, picoline salt, 
dicyclohexylamine salt, N,N' - diben zy 1 e thy 1 ene di amine 
salt, etc.; salts with organic acids, such as acetate, 
tr if luor oace ta te , maleate, tartrate, fumarate, 
me th ane su 1 f ona te , ben z ene su 1 f ona te , formate, 
toluenesulf onate , etc. ; s a 1 ts wi th inor gani c a ci ds , such 
as hydrochloride, hy dr obr omi de , hydroiodide, sulfate. 
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phosphat^e, et:c.; and salts with amino acids such as 
arginine', aspartic acid, glutamic acid, and so. on. 

Suitable examples aiid detailed remarks or comments 
on the various defini tions for said py r az ol opyr idine 
compound (I)areas£oll6ws. 

The term "lower" means 1 to 6 carbon atoms unless 
otherwiseindicated. 

The term "higher" means 7 to 20 carbon atoms unless 
otherwise indicated. 

Suitable "lower aliphatic hydrocarbon group" may 
include the lower alkyl, lower alkenyl and lower alkynyl 
defined below. 

Suitable "lower alkyl group" may include 
s tr a i gh t - cha i n or branched- chain alkyl groups such as 
methyl, ethyl , propyl , isopropyl, butyl, tert-butyl, 
pentyl , hexyl , etc. ; among these, (C1-C4) alkyl groups 
are preferred and methyl, ethyl, propyl and isopropyl 
are more preferred. 

Suitable "lower alkenyl group" may include 
straight-chain or br an ched - cha i n alkenyl groups such 
as vinyl, 1 -me thy 1 vinyl , 2 -me thy 1 vinyl , 1-propenyl, 
2 -pr openy 1 , 1-butenyl, 2 -me thy 1 - 1-propenyl , 
1 , 3 -bu tadi eny 1 , 1-pentenyl, 4-pentenyl, 1-hexenyl, 
1 , 4 -hexadi eny 1 , 5-hexenyl, etc.; among these, (C2-C4) 
alkenyl groups are preferred and vinyl, 1 - me thy 1 vi ny 1 , 
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2 -me thy 1 vinyl and 1 , 3 -bu tadieny 1 are more preferred. 

Suitable "lower alkynyl group" may Include 
s traight- chain or branched-chain alkynyl groups such 
as ethynyl/ 1-propynyl, 1 -me thy 1 e thyny 1 , 2-butynyl, 
2 -me thy 1 - 3 -butyny 1 , 2-pentynyl, 1-hexynyl, etc.; among 
these, {C2-C4) alkynyl groups are preferred and ethynyl 
is more preferred. 

The "lower aliphatic hydrocarbon group" mentioned 
above may have one or more, preferably 1'*'3, suitable 
s ubs t i tuen t ( s ) such as halogen, e.g. chloro, bromo, 
fluoro and iodo. 

Suitable "protected amino group" may include lower 
alkylamino groups such as methylamino, ethylamino, 
propylamine, butylamino, t er t-bu ty 1 ami no , pentylamino, 
hexylamino, etc.; di ( lower ) alkylamino groups such as 
dime thy 1 ami no , die thy lamino , N- e thy Ipropyl amino , 
dibu tyl amino , N - ( te r t -bu ty 1 ) p e n ty 1 ami no , di hexyl amino , 
etc. ; and amino groups substituted by the conventional 
amino-pro tec ting groups, for example the "acylamino 
group" defined below. 

Suitable "acylamino group" may include ureido; 
lower alkanoyl amino groups, such as f ormy.l amino , 
acetylamino, propi ony lamino , bu tyryl amino , 
isobutyrylamino, pivaloylamino, hexanoylamino, etc. ; 
lower alkoxycarbonylamino groups such as methoxy- 
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carbonyl amino , e thoxy carbony 1 ami no , propoxy- 

carbonyl amino, ter t -but oxycarbonyl amino , pen tyloxy- 

carbonylamino , hexy 1 oxy carbony lami no , e tc . ; lower 

alkoxycarbonyl ( lower ) alkanoylamino groups, sucb as 

me th oxy carbony 1 acetyl amino , e th oxy carbony 1- 

acetylamino, 2- (propoxycarbonyl) pr opiony lamino , 

4 - ( ter t-butoxy carbony 1 ) bu ty rylamino , 2 - (butoxy- 

carbony 1 me thy 1 ) pr opi ony lamino , 2 -me thy 1 - 2 - 

(pen tyl oxy car bony 1 me thy 1 ) propionylamino , 

6-hexy loxy carbonylhexanoylamino , etc.; and lower 

alkanesulfonylamino groups, such as 

me thane su If ony lamino , e th ane su 1 f ony 1 amino , 

propanesulf ony lamino , butanesulfonylamino, 

tert-butanesulf ony lamino , pen tan esul f ony 1 amino , 

hexanesulf onylamino , and so on . 

The "lower alkanoylamino group" mentioned above 
may have suitable substituents such as 
di (lower) alkylamino group, e.g. dime thy 1 amino , 
N-me thy 1-N- ethyl amino , dipr opy 1 ami no , 

di - ter t -butyl ami no , N-pentyl-N-hexylamino, etc. or 
cycloamino group optionally substituted by lower alkyl , 
e.g. piperidino etc. As the preferred examples of the 
"lower alkanoylamino group having suitable 
substituents", there can be mentioned lower 
alkanoylamino groups having di ( 1 ower ) alky lamino , such 
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as dime thy 1 aminocarbonylamino , 2 -^dime thy 1 ami no- 
ace tyl amino , 2- (N-methyl-N- ethyl amino) ace tyl amino , 
2 -dime thy 1 ami nopr op i onyl amino , 3 - dipr opy 1 amino - 
bu ty ry lamino , 2- ( di - tert-bu tyl amino ) -2-methyl- 
propionylamino, 2 -dime thyl ami nom ethyl - 2 - 
me thy Ipr op i onyl amino , 6- ( N -p e nty 1 - N -hexyl amino ) - 
hexanoylamino , etc.; and lower alkanoyl amino groups 
having a cycloamino group which, in turn, may be 
substituted by lower alkyl , such as piperidino- 
carbony 1 amino , 2 -piper idi no ace tyl amino , 

2- (2-methylpiperidino) ace tyl amino , 2- ( 2- ethyl- 
piperidino) acetyl amino , 2 -piper idinopr op i onyl amino , 

3- (2-ethylpiperidino) butyry lamino , 2- ( 4 -ethyl- 
piperidino) - 2 -me thy Ip r op i onyl ami no , 

2 -piper idi nom ethyl- 2 -me thy Ipr op i onyl amino , 

6- (3-propylpiperidino) hexanoylamino , and so on . 

The preferred species of said "acylamino group 
includes ureido, (Ci-C4)alkanoylamino, (Ci-C4)alkoxy 
carbonyl (C1-C4) alkanoylamino , di (C1-C4) alkylamino (Ci- 
C4) alkanoylamino, (C1-C4) alkylpiperidino (Ci- 
C4)alkanoylamino, (C1-C4) alkoxycarbonylamino, 
(Ci-C4)alkanesulfonylamino, (C1-C4) alkylamino and 
di ( Ci - C4 ) a 1 ky 1 ami no . Among these, the still more 
preferred are ureido, acetylamino, 2 -( e thoxy carbony 1 ) 
acetylamino , 2-dimethylaminoacetylamino , 
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2- ( 2 - e thy Ipipe r idino ) acetylamino, 

methoxy carbonylamino , me thane sul fonyl amino , 

methylamino and dimethylamino . 

Suitable "acyl group" may include lower allcanoyl 
groups such as f ormyl , acetyl, propionyl, butyryl, 
isobutyryl/ pivaloyl, hexanoyl , etc.; carboxy; and 
protected carboxy. 

As the preferred examples of said "protected 
carboxy", these can be mentioned esterified carboxyl 
groups, the preferred examples of which are lower 
alkoxycarbonyl groups such as methoxycarbonyl , . 
e thoxy carbonyl , pr opoxy carbony 1 , bu t oxy c arbony 1 , 
ter t-bu toxy carbony 1 , pentyloxycarbonyl , 

hexyloxy carbonyl , etc., which may optionally have a 
nitrogen-containing heterocyclic group; 

N- ( 1 ower ) alky 1 carbamoyl groups such as 
N-me thylcarbamoyl , N-e thy 1 carbamoyl , N- is op ropy 1- 
carbamoyl , N-butyl carbamoyl , N -pen ty 1 c arbamoy 1 , 
N-hexyl carbamoyl , etc. ; 

N- (higher ) alkylcarbamoyl groups such as 
N-heptyl carbamoyl , N- ( 2 -me thy Ihep ty 1 ) carbamoyl , 
N-nonylcarbamoyl, N-decanylcarbamoyl, N-tricyclo- 
[3.3.1 .l.^'^]decanylcarbamoyl, N-unde cany 1 carbamoyl , 
N- (bicyclo [ 4 . 3 . 2] undecanyl ) carbamoyl , 
N-dodecanylcarbamoyl , N - t r i de c any 1 c a r b amoy 1 , 
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N- te tradecanyl carbamoyl , N-pen tadecany Icarbamoy 1 , 
N-hexadec.anylcarbamoy 1 , N-hep tadecany Icarbamoy 1 , 
N- o ctadec a nyl carbamoyl , N-nonadecanylcarbamoyl, 
N-eico 3 anylcarbamoy 1 etc.; 

N , N-di (lower ) alky Icarbamoyl groups such as 
N , N-dimethyl carbamoyl , N , N-di e thy 1 carbamoyl , 
N-me thy 1 -N-e thy Icarbamoy 1 , N , N -dip ropy Icarbamoy 1 , 
N , N-di ( ter t-bu ty 1 ) carbamoyl , 
N-pen tyl -N-hexy Icarbamoyl , etc. ; 

N- (lower) alkyl-N-ar (lower) a Iky 1 carbamoyl groups 
such as N-me thy 1 -N-benzy Icarbamoyl etc.; and 

amidated carboxy groups, the preferred examples 
of which are groups of the formula: 

-CO-Rn 

(wherein Rn is ni tr ogen - con taining heterocyclic group 
optionally having one or more suitable subs t i tuen t s ; 
said nitrogen-containing heterocyclic group may contain 
other hetero atoms such as N, O and S) . 

Suitable "nitrogen- containing he terocycl ic 
group" may include saturated or unsaturated monocyclic 
or polycyclic heterocyclic groups, for example: 
unsaturated 3 - 8 -membe r ed (more preferably 
5~ 7 -member ed) monocyclic heterocyclic groups 
containing 1-4 nitrogen atoms, such as azepinyl (e.g. 
IH-azepiny 1 ) , pyrrolyl , pyrrolinyl, imidazolyl , 
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pyrazolyl, pyridyl and its N-oxide, dihydropyridyl> 
pyrimidinyl, pyrazinyl, pyridazinyl, triazolyl (e.g. 
4H- 1 , 2 , 4 - tr iazolyl , 1 1 , 2 , 3 - tr i az olyl , 
2H-1 , 2 , 3- triazolyl) , and tetrazolyl (e.g. 
IH- te trazolyl , 2H - te t r a z oly 1 ) ; 

saturated 3 8 - membe r e d (more preferably 
5^7 -membered) monocyclic heterocyclic groups 
containing 1-4 nitrogen atoms, sucb as perhydr oazepinyl 
(e.g. perhydro-lH-azepinyl) , py r r ol idiny 1 , 
imida z ol idiny 1 , piperidino, piperazinyl, etc. ; 

unsaturated fused he terocycl i c groups containing 
1-4 nitrogen atoms, such as indolyl , isoindoiyl , 
indolizinyl, benzimidazolyl, quinolyl , isoquinolyl , 
indazolyl, ben z o t r i a z o ly 1 , etc.; 

saturated fused heterocyclic groups containing 1-4 
nitrogen atoms, such as 7 - a z abi cy clo [ 2 . 2 . 1 ] hep ty 1 , 
3-azabicyclo [3 . 2 - 2] nonyl , etc.; 

unsaturated 3-8-membered (more preferably 5- or 
6-membered) monocyclic heterocyclic groups containing 
1 or 2 oxygen atoms and 1-3 nitrogen atoms, such as 
oxazolyl, isoxazolyl, and oxadiazolyl (e.g. 1,2,4- 
oxadiazolyl, 1 , 3 , 4 - oxadi a z oly 1 , 1 , 2 , 5 - oxadi a z oly 1 ) ; 

saturated 3-8-membered (more preferably 5- or 
6-membered) monocyclic heterocyclic groups containing 
1 or 2 oxygen atoms and 1-3 nitrogen atoms, such as 
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morphollnyl , sydnonyl , e^c.; 

unsaturated fused heterocyclic groups containing 
1 or 2 oxygen atoms and 1--3 nitrogen atoms, such as 
benzoxazolyl, benzoxadiazolyl, etc.; 

unsaturated 3-8-membered (more preferably 5- or 
6-membered) monocyclic heterocyclic groups containing 
1 or 2 sulfur atoms and 1*^3 nitrogen atoms, such as 
thiazolyl, iso thiazolyl , thiadiazolyl (e.g. 1,2,3- 
thiadi az olyl , 1,2,4- thiadiazolyl , 1,3,4- thi adi azolyl , 
1 , 2 , 5- thiadiazolyl ) , dihy dr o thiaz iny 1 , etc.; 

saturated 3 8 -member ed (more preferably 5- or 
6-membered) monocyclic heterocyclic groups containing 
1 or 2 sulfur atoms and 1--3 nitrogen atoms, such as 
thiazolidinyl etc. ; and 

unsaturated fused heterocyclic groups containing 
1 or 2 sulfur atoms and 1-3 nitrogen atoms, such as 
ben z o th i a z o ly 1 , benzo thiadiazolyl , and so on. 

The preferred, among the groups mentioned just 
above, are saturated 3 8 - member ed monocyclic 
heterocyclic groups containing 1-^4 nitrogen atoms, 
saturated fused heterocyclic groups containing l-*'4 
nitrogen atoms, and saturated 3 8 -member ed monocyclic 
heterocyclic groups containing 1 or 2 oxygen atoms and 
1-3 nitrogen atoms. 

The "nitrogen-containing heterocyclic group" 
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inent:loned above may have one or more su±t:able 

subs ti tuen ts , for example said lower alkyl groups^ 

hydroxy ( lower ) alkyl groups such as hy dr oxyme thy 1 , 

1 - hydr oxye thyl , 2 - hydroxy e thy 1 , 3 -hy dr oxypr opy 1 , 

2 - hydr oxybuty 1 , 1 -methyl - 1 -hydro xy me thy 1 ethyl , 
4 -hy dr oxypen ty 1 , 3 -hy dr oxyhexy 1 , etc.; lower 
alkoxy (lower ) alkyl groups such as methoxymethyl , 
2-methoxyethyl , 1 -e thoxye thyl , 3 -pr opoxypr opy 1 , 

2 - ( ter t-bu toxy ) bu tyl , 5 -pen ty 1 oxypen ty 1 , 

3- hexy loxyhexyl , e tc . ; acyloxy (lower) alkyl groups such 
as lower alkanoyloxy ( lower ) alkyl , e.g. acetoxymethyl , 
I'-ace to xy ethyl , 2 - a ce toxy e thy 1 , 2 -prop ionyl oxy ethyl , 

3- pr opiony loxypropy 1 , 2 -bu ty r y 1 oxybu ty 1 , 

4 - pi valoy loxypenty 1 , 6 -hexanoy loxyhexyl , etc. ; 
protected carboxy such as said lower alkoxy carbonyl 
groups; carboxy; and a cy 1 ( 1 owe r ) a 1 ky 1 groups such as 
lower alkanoyl (lower ) alkyl groups (e.g. f ormy Ime thy 1 , 
1 - formyl ethyl , 2 - a c e ty 1 e thy 1 , 2 - f o rmy Ipr opy 1 , 
3-propionylpropyl , 4 - f ormy Ibu ty 1 , 2 -bu ty ry Ibu ty 1 , 

1 - ( f ormy Ime thy 1 ) e thy 1 , 3 - f o rmy Ip en ty 1 , 

1-isobutyrylpentyl , 4 -p i va 1 oy Ipen ty 1 , 2 - f ormy Ihexy 1 , 
6-hexanoylhexy 1 , etc.), c a rbo xy ( 1 o we r ) a 1 ky 1 groups 
(e.g. carboxyme thyl , 1-carboxyethyl, 2 - c a r boxyp r opy 1 , 
1- (carboxymethyl) ethyl, 4 - c a r b oxybu ty 1 , 
3 - c arboxypen ty 1 , 2 - carboxyhexy 1 , etc.) , protected 
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carboxy { lower ) alkyl groups [The preferred are 
esterifiedcarboxy (lower) alkyl groups and the still more 
preferred are lower alkoxycarbony 1 ( 1 ower ) alkyl groups 
such as me thoxycarbonylme thy 1 , 2-me thoxycarbonylethy 1 , 
1 -e thoxy carbony le thyl , 2 -pr opoxy carbony Ipr opy 1 , 
1- (me thoxy carbonylme thyl ) ethyl , 4 - t-bu toxy carbony 1 - 
butyl , 3-pen tyloxy carbony Ip en tyl , 2 -hexyloxy- 
carbonylhexyl , etc.; and amidated ca rboxy (lower ) alky 1 
groups, more preferably carbamoyl ( lower ) alky 1 , 
N- (lower) alky 1 carbamoyl (lower) alkyl (e.g. 
N-ethylcarbamoylmethyl) , 

N,N-di (lower) a 1 ky 1 c a r b amoy 1 ( lower) alkyl (e.g. 
N,N-diethylcarbamoylmethyl) ; etc.], among others. 

The preferred examples of said "nitrogen- 
containing heterocyclic group optionally having one or 
more suitable s ub s t i tuen t s " include piperidino 
optionally having 1--4 suitable substituents selected 
from the class consisting of ( d - C4 ) alky 1 , 
hydroxy (Ci-C^) alkyl, (Ci-C4)alkoxy(Ci-C4) alkyl, 
(Ca-C4)alkanoyloxy(Ci-C4) alkyl, (C1-C4) alkoxycarbony 1 , 
carboxy, (Ca-C4)alkanoyl(Ci-C4) alkyl, carboxy (Ci- 
C4) alkyl, (Ci-C4)alkoxycarbonyl(Ci~C4) alkyl, 
carbamoyl (C1-C4) alkyl, N-(Ci-C4)alkylcarbamoyl(Ci- 
C4) alkyl and N,N-di(Ci-C4) a 1 ky 1 c a r b amoy 1 (C1-C4) alkyl, 
such as piperidino, 2 -me thy Ip ipe r i di no , 2- 
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e thy Ipiper idino , 3-e thylpiperidino , 4 - e thy Ipiper idino , 
2 -pr opy Ipiper idino , 4 -isopropy Ipiperidino , 

2- bu tylpiperidino , 3-(tert-butyl)piperidino, 2,2,6, 6- 
tetrame thylpiperidino , 2 , 2 - dime thy 1 - 6 , 6 - 

die thy Ipiper idino , 2 - hy dr oxyme thy Ip ipe r idi no , 
3~hydroxyine thylpiperidino, 2 - ( 1 -hydroxy e thy 1 ) - 
piperidino, 2- ( 2 - hy dr oxy e thy 1 ) piperidino, 

3- (2 -hydroxy ethyl) piperidino , 4- { 2 -hydroxy e thy 1 ) - 
piperidino, 2- ( 3 -hydr oxypr ppy 1 ) piper idinb , 

3- (2-hydroxybutyl) piperidino , 2- ( 1 -me thy 1 - 1 - hydroxy- 
me thy 1 ethyl ) piperidino , 2 -me th oxyme thy Ipiper idino , 
2- (2-methoxyethyl ) piperidino, 2- { 1 - e thoxy e thy 1 ) - 
piperidino, 3- { 3 -pr opoxyp r opy 1 ) piperidino, 

4- { 2 - ( tert-butoxy) buty 1 } piper idino , 2 -ace t oxy- 
me thy Ip ipe r idino , 3- (1-acet oxy ethyl) piperidino, 
2- (2-acetoxyethYl)piperidino, 3- (2 -propionyl- 
oxyethyl ) piperidino , 4 - ( 3 -pr opiony loxypr opyl ) - 
piperidino, 2- ( 2 -buty ryloxybutyl ) piperidino , 

2- methoxycarbonylpiperidino , 2 - e th oxy carbony- 
Ipiperidino, 2 -propoxycarbony Ipiper idino , 

3- butoxycarbonylpiperidino , 4- ( ter t-bu toxy carbony 1 ) - 
piperidino, 2 - c a rboxypipe r i dino , 3- carbbxypiper idino , 

4- carboxypiper idino , 2- (2-hydroxyethyl) -3 -me thyl- 
piperidino, 2- (2-hydroxyethyl) - 4 - carboxypiper idino , 
2 -formylme thylpiperidino , 
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2 - ( 1 - f ormy 1 ethyl ) piperidinp, 3- (2 - ace tyl ethyl ) - 
piper idi no , 4 - ( 2 - f ormy Ip ropy 1 )piperidino , 
2- (3-propionylpropyl) piperidino, 2- ( 4 - f o rmy Ibu ty 1 ) - 
piperidino, 3- ( 2 -bu ty ry 1 bu ty 1 ) piperidino , 

2 - [ 1 - ( f ormy Ime thy 1 )ethyl]piperidino, 2 - carboxy - 
me thy Ipiper i dino , 2 - ( 1 - carboxye thy 1 )piperidino^ 

3 - ( 2 - carboxypr opy 1 )plperidlno, 4-[l- ( carboxy me thy 1 ) 
ethyl ] piper idino , 2- ( 4 - carboxybu ty 1 ) piper idino , 
2-methoxycarbonylme thylpiperidino , 2- (2-me thoxy- 
carbony le thyl ) piper idino , 3- ( 1-e thoxycarbonyl - 

e thy 1 ) piper idino , 4- ( 2 -pr opoxy carbony Ipr opy 1 ) - 
piperidino, 2-[l- (me thoxy carbony Ime thy 1 ) ] ethyl ] - 
piperidino, 2 -(4 - t-bu toxy carbony Ibu tyl ) piperidino, 
etc ; 

pyrrolidin-l-yl which may be substituted by 
(Ci-C4)alkoxy(Ci-C4)alkyl, such as pyrrol idin-l-yl , 

2- methoxymethylpyrrolidin-l -yl , 2- ( 2 -me thoxy e thy 1 ) - 
pyrrolidin-l-yl, 2-(l -e thoxy e thy 1 ) pyrrol idi n- 1 -y 1 , 

3 - ( 3 -pr opoxypr opy 1 ) pyrrolidin-l-yl , 

3 - { 2 - ( ter t -bu toxy ) bu ty 1 } py r r ol idin - 1 -y 1 , etc. ; 

perhydr oazepin- 1 -y 1 , such as perhydro-lH- 
azepin- 1 -y 1 ; 

pipe r a z i n - 1 - y 1 which may be substituted by 
( Ci - C4 ) a Iky 1 , such as p ip e r a z i n - 1 -y 1 , 
2-methylpiperazin-l-yl , 3-methylpiperazin-l-yl , 
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4-methylpiperazin-l-yl , 2 - e thy Ip iper a z in - 1 -y 1 , 
3-propylpiperazin-l-yl, 4 - i s opr opy Ipiper az in- 1 -yl , 
2-butylpiperazin- 1-yl , 3- (tert -butyl) piper az in- 1 -yl , 
e t c . ; 

morpholino; 

7-azabicyclo [2 . 2 . 1] heptan-7-yl ; and 
3-azabicyclo [3.,2.2]nonan-3-yl; among others . 
The most preferred are piperidino , 2 -me thy Ipiper i dino , 
2-e thy Ipiper idino , 3 - e thy Ipiperidino , 4 -ethyl - 
piperidino, 2 -propy Ipiper idino , 2,2,6, 6 - te tr ame thy 1 - 
piperidino, 2 -hydroxyme thy Ipiper idino , 2- (2-hydroxy- 
d thy 1 )piperidino, 4-( 2 -hydroxy e thy 1 ) piperidino, 
2-methoxymethylpiperidino , 2- ( 2 -me th o xy e thy 1 ) - 
piperidino, 2- a ce toxy me thy Ipiper idino , 2- (2- 
ace toxye thy 1 ) piper idino , 2 - e thoxy carbony Ipiper i dino , 

2- carboxypiperidino , 2- (me thoxy carbony Im ethyl ) - 
piperidino, 2 -car boxy me thy Ipiper idino , 2 -carbamoyl - 
me thylpiperidino , 2 - (N-e thy Icarbamoy Ime thyl ) - 
piperidino, 2-N , N-die thy 1 carbamoy Imie thy 1 ) piperidino , 
pyrrolidin-l-yl, 2 -me thoxyme thy Ipy r r ol idin-1 -y 1 , 
perhydro-lH-azepin-l-yl , 4 - me thy Ip ipe r a z in - 1 -y 1 , 
morpholino , 7-azabicyclo[2.2.1]heptan-7-yl, and 

3- azabicyclo [3 . 2 . 2] nonan-3-yl . 

Suitable "aryl group" may include phenyl , naphthyl , 
indenyl, anthryl, etc. and this aryl may have one or 



27 



more suitable subs tx -tuen ts such as halogen (e.g. fluoro, 
chloro , bromo , iodo) ; lower alkoxy (e.g. me thoxy , e thoxy , 
propoxy, tert-butoxy, pentyloxy, hexyloxy, etc. ; nitro; 
amino; protected amino, the species of which may be the 
same as those mentioned hereinbefore, and so on. 

The preferred "aryl group optionally having one 
or more suitable subs ti tuen ts " includes phenyl 
optionally having 1*^3 suitable substituents selected 
from the class consisting of halogen, ( C1-C4 ) alkoxy , 
nitro, amino, ( Ci -C4 ) alkanoylamino , (Ci -C4 ) alkoxy- 
carbonylamino , (C1-C4) alkanesu 1 fonyl amino , 
(C1-C4 ) alkylamino and di ( Ci - C4 ) a 1 ky 1 amino . The still 
more preferred, among them, are phenyl, phenyl having 
chloro, phenyl ha vi ng me thoxy , phenyl having nitro, 
phenyl having amino, phenyl having acetylamino, phenyl 
having me thoxy c a rb ony 1 ami no , phenyl having 
me th an e s ul f ony 1 ami no , phenyl having methylamino and 
phenyl having dime thy 1 ami no . 

Suitable "heterocyclic group" may include the 
groups mentioned by way of example for said 
"nitrogen- con taining heterocyclic group" ; 

unsaturated 3 - 8 - membe r ed (more preferably 5- or 
6-membered) monocyclic heterocyclic groups containing 
1 oxygen atom, for example f uryl ; 

unsaturated 3 8 -membe r ed (more preferably 5- or 
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6 - membe r ed ) monocyclic he t.e r o cy cl i c groups containing 
1 oxygen atom and 1 or 2 sulfur atoms, for example, 
dihydrooxathiynyl ; 

unsaturated fused he terocyclic groups containing 
1 or 2 sulfur atoms, for example benzothienyl and 
benzodi thiynyl ; and 

unsaturated fused heterocyclic groups containing 
1 oxygen atom and 1 or 2 sulfur atoms, for example 
benzoxathiynyl . 

The preferred, among these, are unsaturated 
3 8 ' member ed monocy cl i c he te r ocy cl i c groups containing 
l'^4 nitrogen atoms . The still more preferred is pyridyl 
and the most preferred are 2-pyridyl, 3-pyridyl and 
4 -pyridyl . 

Suitable "lower alkenyl gr oup h a ving hal ogen " may 
include 1 - f 1 u o r oy i ny 1 , 1 -br omo vi ny 1 , l-chloro-2- 
methylvinyl, 1 -br omo- 1 -pr openy 1 , 2 - chlo ro - 2 -pr openy 1 , 
1-iodo-l-butenyl, l-bromo-2 -me thy 1 - 1 -pr openy 1 , 

3- bromo-l , 3-butadienyl , 1-chloro-l -pentenyl , 

4 - chloro-4 -pen tenyl , 1 -br omo - 1 - hexeny 1 , among others. 

Suitable "lower alkoxy group" may include methoxy , 
ethoxy, propoxy, isopropoxy, butoxy, tert-butoxy, 
pentyloxy and hexyloxy, among others. 

Suitable "halogen" may include fluoro, chloro, 
bromo and iodo. 
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Suitable "leaving group" may include 
di (lower ).alkylainino groups such as dime thy 1 amino , 
diethylamino , N- e thy Ip ropy 1 amino , dibutylamino, 
N-pentylhexy lamino , etc. ; s aid 1 ower alkoxy groups , said 
halogen atoms, and lower alkylthio groups such as 
methylthio, ethylthio, propylthio, butylthio, 
pentylthio and hexylthio, among others. 

Suitable "unsaturated heterocyclic group" of said 
"unsaturated heterocyclic group optionally having one 
or more suitable s ub s t i tuen t s " may include unsaturated, 
mono- or polycyclic heterocyclic groups containing at 
least one hetero atom such as nitrogen, oxygen or sulfur. 

To mention preferred examples, this "unsaturated 
heterocyclic group" includes 

unsaturated 3-8-memberd (more preferably 5*^7- 
membered) monocyclic heterocyclic groups containing 1*^4 
nitrogen atoms, such as azepinyl (e.g. IH-azepinyl) , 
pyrrolyl, pyrrolinyl, imidazolyl, pyrazolyl, pyridyl , 
dihydr opyr idyl (e.g. 1 , 2 -dihydr opy ridy 1 , 1,4- 
dihydr opyr idy 1 ) , te trahydr opy r idyl (e.g. 1,2,3,6- 
te tr ahydropy r idyl , pyrimidinyl , dihydr opy r imi di nyl 
(e.g. 1 , 2 -dihydr opy r imi di nyl ) , py razinyl , py ridaziny 1 , 
dihydr op yridazinyl (e.g. 2,3~dihydropyridazinyl, 

1 , 4-dihydropy ridazinyl ) , te trahydr opy r idaz inyl (e.g. 

2 , 3 , 4 , 5- tetrahydropyr idazinyl ) ; triazolyl (e.g. 



■ 

30 

4H-1 , 2 , 4 - triazolyl , 1 H - 1 , 2 , 3 - t r i a z oly 1 , 

2H-1 , 2 , 3- triazolyl) , tetrazolyl (e.g. 1 H - te tr azolyl , 
2H-tetrazolyl),etc.; 

unsaturat:ed fused heterocyclic groups containing 
l'-4 nitrogen atoms, such as indolyl , isoindolyl, 
indolizinyl, be n z im i da z o 1 y 1 , quinoly 1 , dihydr oquinoly 1 
(e.g. 2 , 3-dihydroquinoly 1 ) , isoquinolyl, indazolyl, 
benzo tr iazolyl , etc . ; 

unsaturated 3-8-membered (more preferably 5 or 
6-membered) monocyclic heterocyclic groups containing 
1 or 2 oxygen atoms and l'^3 nitrogen atoms, such as 
oxazolyl, isoxazolyl, dihydr o i s oxa z o ly 1 (e.g. 2,5- 
dihydroisoxazolyl),oxadiazolyl (e.g. 1,2,4- 
oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,5-oxadiazolyl), 
e t c . ; 

unsaturated fused heterocyclic groups containing 
1 or 2 oxygen atoms and 1-^3 nitrogen atoms, such as 
benzoxazolyl, benzoxadiazolyl, etc.; 

unsaturated 3 8 -membe r ed (more preferably 5- or 
6-membered) monocyclic heterocyclic groups containing 
1 or 2 sulfur atoms and l-*'3 nitrogen atoms, such as 
thiazolyl, dihy dr o thi a z oly 1 (e.g. 2,3-dihydro- 
thiazolyl), i so thi a zoly 1 , thiadiazolyl (e.g. 1,2,3- 
thiadiazolyl , 1 , 2 , 4 - thi adi az o ly 1 , 1 , 3 , 4 - thi adi a z o ly 1 , 
1 , 2 , 5- thi adi azoly 1 ) , dihydr o thi a z inyl , etc. ; 
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unsat:urated fused heterocyclic groups containing 
1 or 2 sulfur atoms and l-^-S nitrogen atoms, such as 
benzothiazolyl, benzothiadiazolyl (e.g. 
benzo[d] C 1 , 2 , 3 ] thiadiazolyl ) , imidazothiadiazolyl 
(e.g. 5H-imidazo 12 , 1-b] [ 1 , 3 , 4 ] thiadi azolyl ) , etc. ; 

unsaturated 3 8 -membe r ed (more preferably 5- or 
6'membered) monocyclic heterocyclic groups containing 
1 or 2 sulfur atoms, such as thienyl , dihydrothiynyl , 
e t c • ; 

unsaturated 3 8 -member ed (more preferably 5- or 
6-membered) monocyclic heterocyclic groups containing 
one oxygen atom, such as furyl etc. ; 

unsaturated 3^8-membered (more preferably 5- or 
6-membered) monocyclic heterocyclic groups containing 
one oxygen atom and 1 or 2 sulfur atoms, such as 
di hy dr ooxa th iy ny 1 etc. ; 

unsaturated fused heterocyclic groups containing 
lor 2 sulfur atoms, such as benzothienyl , benzodithiynyl, 
e t c . ; a n d 

unsaturated fused heterocyclic groups containing 
one oxygen atom and 1 or 2 sulfur atoms, such as 
benzoxa thiyny 1 and so on. 

The preferred, among these, are unsaturated 
heterocyclic groups containing at least one nitrogen 
atom as the hetero atom. The more preferred are 
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unsaturated 3 8 -member ed monocyclic heterocyclic 
groups containing 1*^4 nitrogen atoms and unsaturated 
fused heterocyclic groups containing 1 or 2 sulfur atoms 
and l-^-S nitrogen atoms. The still more preferred are 
pyridazinyl , dihydr opyr ida z iny 1 , tetrahydro- 
pyridazinyl, pyrimidinyl, dihydropyrimidinyl, pyridyl , 
dihydr opyr idyl , tetrahydropyridyl , pyrazolyl and 
imidazothiadiazolyl . The most preferred are 
pyridazinyl, 2 , 3 - dihydropy r idaziny 1 , 1/4- 
dihydropyr idazinyl , 2,3,4, 5 - t e tr ahydr opy r ida z iny 1 , 
pyrimidinyl , 1 , 2 - dihydr opyr i mi dinyl , pyridyl , 
i , 2 -dihydr opyr idyl , 1 , 4 -dihydr opyr idyl , 
1 , 2 , 3 , 6 - te t r ahy dr opy r idy 1 , pyrazolyl and 
imidazo[2,l-b] [1,3,4] thiadiazolyl . 

The "unsaturated heterocyclic group" mentioned 
above may have one or more (preferably 1-^4) suitable 
subs tituents , for example lower alkyl groups, e.g. 
methyl, ethyl, propyl, isopropyl, butyl, tert-butyl , 
pentyl , hexyl , etc. , which may optionally have one or 
more (preferably 1-^4) suitable substituents such as 
those mentioned hereinafter; carboxy ( 1 ower ) alkenyl 
groups such as 1 -carboxy vinyl , 2 - carbo xy vi ny 1 , 
l-carboxy-2~propenyl, 3-carboxy-2-propenyl, 
3-carboxy- 2 -bu t eny 1 , 4-carboxy-2-me thy 1 - 2-butenyl , 
3-carboxy- 1 -hexeny , etc. ; amino; di (lower) alkylamino 
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such as dime thylamlno , N-me thyle thylamlno , 

dipropyl amino , N-bu tyl- ( 2 -me thy Ibu ty 1 ) amino , 

N-pen tylhexyl amino ; halogen such as fluoro, chloro, 

bromo and iodo; lower alkoxy such as methoxy, ethoxy, 

propoxy, isopropoxy, butoxy, tert-butoxy, pentyloxy, 

hexyloxy, etc. ; oxo ; hydroxy; cyano ; and the acyl group 

defined below. 

Suitable "acyl group" may include lower alkanoyl 
groups such as f ormyl , acetyl , propionyl , butyryl , 
isobutyryl^ pivaloyl, hexanoyl , etc., carboxy and 
protected carboxy. 

Suitable "protected carboxy" may include 
esterified carboxy groups, the preferred examples of 
which are lower a 1 koxy ca rbony 1 groups such as 
me thoxycarbony 1 , e thoxy carbony 1 , pr opoxy carbony 1 , 
te r t-bu toxy carbonyl , pen tyl oxy carbony 1 , 
hexyloxycarbonyl , etc.; and 

amidated carboxy groups, the preferred examples 
of which are carbamoyl andN,N-di (lower) a 1 ky 1 carb amoy 1 , 
the two lower alkyl groups on the nitrogen atom of which 
may taken together form a 3- through 6-membered ring, 
such as N , N- dime thy 1 c a rb amoyl , 

N-methyl-N-ethyl carb amoy 1 , N , N - die thy 1 carbamoyl , 

N , N - dipropyl carbamoyl , N-butyl-N-tert-butylcarbamoyl , 

N,N-dipentyl carbamoyl , N-pentyl-N-hexyl carbamoyl , 
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1 - az ir xdiny Icarbony 1 , 1 - a z e t i di ny 1 carbony 1 , 1- 

pryr rolidlny Icarbony 1 , piper idinoc arbonyl , and so. on. 

Suitable examples of "suitable s ub s t i tuen t on 
said "lower alkyl group which may have one or more 
suitable subs ti tuen ts " may include hydroxy , said halogen 
said lower alkoxy^ said acyl , etc. 

Suitable examples of the "lower alkyl group having 
one or more suitable subs ti tuen ts " may include lower 
alkyl groups having hydroxy and halogen, such as 

1 - hydroxy- 1 - chlorome thyl , 1 - hy dr oxy- 2 - ch 1 or o e thy 1 , 

2- hydroxy-3-f luoropropyl , 2 -hydroxy- 3 ,3,3- 
trichloropropyl , 3 -br omo - 4 - hydr oxy - 4 - i odobu ty 1 , 

1- chloro-2-hydroxy-4- f luor open ty 1 , 
3 , 4 -dihydr oxy- 6-chlorohexyl , etc. ; 

hydroxy (lower) alkyl groups such as hydr oxyme thy 1 , 

2- hydroxy ethyl, 2~hydroxypropyl, 3 - hy d r oxypr opy 1 , 
1 -hydr oxy- 1 -me thy le thyl , 1 - hy dr oxybu ty 1 , 

1 - hydr oxyme thyl -1 -me thyl ethyl , 3 -hydr oxypen ty 1 , 

2 - hydr oxyhexyl , etc. ; 

lower alkoxy ( lower ) alkyl groups such as 
methoxymethyl , e thoxyme thy 1 , 2 - e thoxy e thy 1 , 
1 -pr opoxye thyl , 3 - i s op r op oxyp r opy 1 , 2 -bu toxybu tyl , 
1- ter t-bu toxyme thyl - 1 - me thy 1 e thy 1 , 5 -pen tyl oxypen ty 1 
hexyl oxyme thy 1 , 3 -hexyl oxyhexyl , etc.; and 

acyl (lower) alkyl groups, the examples of which are 
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carboxy ( lower ) alkyl groups such as carboxyme thy 1 , 
2-carboxye thyl , 2 - carboxypr opy 1 , 3 - carboxypr opy 1 , 
2-carboxy-l -methyl ethyl , 4 - carboxy butyl , 

1- carboxymethyl-l-methylethyl , 3 - carboxy pen tyl , 

2- carboxyhexyl , etc., preferably protected 
carboxy (lower ) alkyl groups such as esterified 
carboxy (lower) alkyl groups and amldated 
carboxy ( lower ) alkyl groups, more preferably lower 
alkoxycarbonyl ( lower ) alkyl groups such as 

me thoxy carbony Ime thyl , e thoxy carbony Ime thy 1 , 

2- methoxycarbonyl ethyl , 2 - e thoxy carbony 1 ethyl , 

1 -propoxycarbonyl ethyl , 3 - e thoxy carbony Ip ropy 1 , 
2~bu toxy carbony Ibutyl , 4 - e thoxy carbony Ibu tyl , 
i - ter t-bu t oxycarbony Ime thy 1 - 1 -me thy le thyl , 
5-pentyloxycarbony Ipentyl , hexyloxycarbony Ime thyl , 

3- hexyloxycarbonylhexyl, etc. , carbamoyl (lower) alkyl 
groups such as ca rb amoy Ime thy 1 , 2 - carbamoy le thy 1 , 

3 - carbamoy Ipr opy 1 , 2 - carbamoyl - 1 -me thy 1 ethyl , 

4 - carbamoy Ibuty 1 , 1 - carbamoy Ime thy 1 - 1 -me thy le thyl , 

5- carbamoylpen tyl , 3 - carbamoy Ihexyl , etc., and 
N,N-di (lower) a 1 ky 1 c a r b amoy 1 (lower) alkyl groups , the 
two lower alkyl groups on the nitrogen atom of which 
may taken together form a 3 6 -membe r ed ring, such as 
N , N-dimethylcarbamoylme thyl , 2- ( N , N - d i me thy 1 - 
carbamoyl) ethyl, 2- (N-me thyl-N-ethylcarb amoy 1) ethyl. 
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3- (N-methyl-N-ethylcarbamoyl) propyl , 2-(N,N- 
dipropyl carbamoyl ) - 1 -me thy 1 e thy 1 , 4- (N ,N-dipropyl- 
carbamoy 1 ) butyl , 1- (N , N - d i me thy 1 c a r b amoy 1 ) methyl -1 - 
methyl ethyl , 5- ( N -pen tyl -N -hexyl carbamoyl ) pentyl , 
3 - (N-pen tyl -N-hexyl carbamoyl ) hexy 1 , 
(1-aziridinylcarbonyl) methyl , 2- ( 1 - a z e ti di ny 1 - 
carbonyl ) e thyl , 2 - (piper i din ocarbonyl ) ethyl , 
3- { 1 -pyr rolidinylcarbonyl ) propyl , 2- (piperidino- . 
carbonyl ) - 1 -me thy 1 ethyl , 4 - ( 1 - a z e t idiny 1 ca rbony 1 ) - 
bu tyl, l-(l-az i r idiny 1 carbonyl ) me thyl - 1 -me thy le thy 1 , 
3 - ( 1 -pyrro 1 idiny 1 carbonyl )pentyl, 6- (piperidino- 
ca rbony 1 ) h exyl , and so on. 

The preferred substituent on said "unsaturated 
heterocyclic group" may include lower alkyl , lower alkyl 
having hydroxy and halogen, hydroxy (lower) alkyl , lower 
alkoxy (lower) alkyl , carboxy (lower) alkyl , lower 
alkoxy carbonyl (lower) alkyl , carbamoyl (lower) alkyl , 
N,N-di (lower) a 1 kyl carbamoyl (lower) alkyl , the two lower 
alkyl groups on the nitrogen atom of which may taken 
together form a 3-- 6 -member ed ring, c a rboxy ( 1 o we r ) - 
alkenyl, di ( 1 ower ) alky lamino , halogen, lower alkoxy, 
oxo, carboxy, lower alkoxycarbonyl , lower alkanoyl , 
amino, cyano and hydroxy. Among these, the more preferred 
are (C1-C4) alkyl, (C1-C4) alkyl having hydroxy and halogen, 
hydroxy (C1-C4) alkyl, (Ca-C4) alkoxy (Ci-C 4) alkyl. 
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carboxy (C1-C4) alkyl , (C1-C4) alkoxycarbony 1 ( Ci -C4 ) alkyl 
carbamoyl (Ci-C4)alkyl, N,N-di (C1-C4) alky lea rb amoyl- 
(C1-C4 ) alkyl , piper idino car bony 1 {C1-C4 ) alkyl , 
carboxy (C2-C4) alkenyl , di (C1-C4) alkyl ami no , halogen ^ 
( C1-C4 ) alkoxy , 0x0 , carboxy , ( C1-C4) alkoxycarbony 1 , 
(C1-C4) alkanoyl , amino, cyano and hydroxy. The most 
preferred are methyl, propyl, 2 -hydroxy- 3 , 3 , 3 - 
trichloropropyl , 2 -hydr oxye thy 1 , 3 -hydr oxypr opy 1 , 
2-ethoxyethyl , 2 - ca rboxy e thy 1 , 3-carboxypr opy 1 , 
4 - carboxybu ty 1 , me thoxy carbony Ime thy 1 , 
2 -me thoxycarbony le thyl , 3 - e thoxy carbony Ipr opyl , 
4 -e thoxy carbony Ibutyl , 2 - ca rbamoy le thy 1 , 
2- (N ,N-dimethyl carbamoyl) ethyl,2-(piperidino- 
carbony 1 ) ethyl , 2 - carboxy vinyl , dime thy 1 amino , chloro, 
methoxy, 0x0, carboxy, e thoxy carbony 1 , me thoxy carbonyl 
acetyl, amino, cyano and hydroxy. 

The "unsaturated heterocyclic group" of said 
"unsaturated heterocyclic group optionally having one 
or more suitable sub s t i tu en t s " may have any of the 
following sub s t i tuen t s , not to speak of the substituent 
groups mentioned hereinbefore, in the number of one or 
more (preferably 1*^4) . 

Such substituents may include ami no ( 1 owe r ) a 1 ky 1 ; 
lower alkylamino (lower) alkyl; 

carboxy (lower) alkylamino (lower) alkyl ; protected 
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carboxy ( lower ) alkylamino (lower ) alkyl ; lower 
alky lamino (lower ) alkyl having hydroxy and arylpxy; 
protected amino ( 1 ower ) alky 1 ; cy ano ( 1 ower ) alky 1 ; 
cyano (higher ) alkyl ; lower alkyl having a heterocyclic 
group which may have one or more suitable subs ti tuen t s ; 
higher alkyl having a heterocyclic group which may have 
oneormore suitable subs ti tuen ts ; ar (lower) alkyl ; lower 
alkenyl; heterocyclic groups optionally having one or 
more suitable subs ti tuen ts ; cy cl o ( 1 owe r ) al ky 1 
optionally having one or more suitable subs ti tuen ts ; 
or cyclo ( lower ) alkenyl optionally having one or more 
suitable subs ti tuen ts . 

The substituents mentioned above are now 
explained. 

Suitable " amino ( 1 ower ) a Iky 1 " may include 
amin ome thyl, 1-aminoethyl , 2 - ami n oe thy 1 , 2 - aminopr opy 1 , 
3- aminobu tyl , 2 - ami n o - 1 , 1 - d ime thy 1 e thy 1 , 
5- aminopen ty 1 , 1 - ami nohexy 1 , etc. and, among these, 
amino (C1-C4) alkyl is preferred and 2-aminoethyl is more 

Suitable "lower alky 1 amino ( lower ) alky 1 " may 
include mono- or di ( 1 owe r ) a 1 ky 1 ami n o ( 1 owe r ) a 1 ky 1 
groups such as methylaminomethyl, 2-(ethylamino)ethyl, 
3- (propylamine) propyl , 2- (propylamine) butyl, 2-(t- 
buty lamino) -1 ,1-dimethylethyl, 4-pentylaminopentyl, 
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6-hexy laminohexy 1 , dime thylamlnome thyl , 

2- diine thylaminoe thyl ^ 1- (N-me thylethylamino) ethyl , 

1- dime tliylaminopropyl , 2 - die thy 1 ami nop ropy 1 , 

3 - dime thy lam in ©propyl , 3- (N-propylbu ty lamino) butyl , 

4- dime thylaminobutyl , 2 -dibuty lamino -1 , 1- 
dime thy le thy 1 , 4 - dipentylaminopen tyl , 

6- (N-pentylhexy lamino ) hexyl , and so on. Among these, 
di (lower) alkylamino (lower) alkyl groups are preferred 
and di (C1-C4 ) alkylamino (C1-C4 ) alkyl groups are more 
preferred. The most preferred are 

2- dime thylaminoe thyl , 3 - dime thy 1 aminopr opy 1 and 
4-dime thylaminobutyl . 

Suitable " carboxy (lower) alkylamino (1 ower ) alkyl " 
may include carboxyme thy 1 aminome thy 1 , 
2- (carboxyme thy lamino) ethyl , 2- ( 1 - carboxy e thy 1 - 
amino) ethyl , 3- ( 2 - ca rboxy propyl amino ) propyl , 
2 - ( 3 - carboxypr opy 1 amino ) butyl , 2 - { 2 - carboxy- 1 , 1 - 
dime thy 1 ethyl amino ) -1 , 1 -dime thy 1 e thy 1 , 

4- (5-carboxypen tyl amino) pen tyl , 6- ( 3 - c arboxyhexy 1 - 
amino)hexyl, etc. Among these, carboxy ( Ci -C4 ) - 
alkylamino (C1-C4) alkyl groups are preferred, with 
2- (carboxyme thylamino) ethyl being the most preferred 
species . 

Suitable "protected carboxy" of the "protected 
carboxy (lower) alkylamino (lower) alkyl" may include 
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esterified carboxy and the ester moiety of this 
esterified carboxy includes lower alkyl esters 
optionally having suitable substituents (e.g. methyl 
ester, ethyl ester, propyl ester, isopropyl ester, butyl 
ester, isobutyl ester, t-butyl ester, pentyl ester, 
hexyl ester, 1 - cy cl opr opy le thy 1 ester, etc.)/ lower 
alkanoyloxy (lower) alkyl esters (e.g. ace toxyme thy 1 
ester, pr opionyloxyme thyl ester, bu ty r y 1 oxyme thy 1 
ester, va 1 e ryl oxyme thy 1 esteir, pi val oy loxyme thy 1 ester, 
1-ace toxye thyl ester, 1 -propiony loxye thy 1 ester; 
pivaloyl oxyme thyl ester , 2 - prop i ony 1 oxye thyl esf ter , 
h'exanoy loxyme thy 1 ester, etc.) , lower 

alkanesulfonyl (lower) alkyl esters (e.g. 2-mesylethyl 
ester etc.) or mono (or di-or tri- ) halo (lower ) alkyl 
esters (e.g. 2-iodoethyl ester, 2 , 2 , 2 - tr i chl o r oe thy 1 
ester, etc.); lower alkenyl esters (e.g. vinyl ester, 
allyl ester, etc.); lower alkynyl esters (e.g. ethynyl 
ester, propynyl ester, etc.); ar ( 1 ower ) a 1 ky 1 esters 
optionally having suitable substituents [e.g. benzyl 
ester, 4 - me thoxyben zy 1 ester, 4 - ni tr obenzy 1 ester, 
phenethyl ester, trityl ester, benzhydryl ester, 
bis (me th oxy phenyl ) methyl ester , 3 , 4 - dime thoxyben zyl 
ester, 4-hydroxy-3,5-di-t-butylbenzyl ester, etc.] ; 
and aryl esters optionally having suitable substituents 
(e.g. phenyl ester, 4 - chl or ©phenyl ester, tolyl ester. 
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4- t-butylphenyl ester, xylyl ester, mesityl ester, 
cumenyl ester, etc.) . 

Suitable "protected carboxy (lower) - 
alkylamino (lower ) alkyl " may include esterified 
carboxy (lower) alkylamino (lower) alkyl groups , and the 
preferred, among them, are lower alkoxy c arbony 1 - 
(lower ) alkylamino (lower) alkyl groups, such as 
me thoxy carbony Ime thy 1 aminome thy 1 , 2- (ethoxy- 
carbonylme thylamino) ethyl , 2- ( 1 - e thoxy carbony 1 - 
ethylamino) ethyl , 3- ( 2 -propoxy carbony Ipropyl - 
amino) propyl , 2- ( 3 -bu toxy carbony Ipropyl ami no ) butyl , 
2- (2- t-butoxycarbonyl-1 , 1 -dime thyl ethyl ami no) -1 , 1-d 
ime thy le thyl , 4- ( 5 -pen tyl oxy carbony Ipen tyl - 
amino) pentyl , 6- ( 3 -he xy 1 oxy carbony Ihexy 1 ami no ) hexyl , 
and so on. The more preferred are ( Ci - C4 ) alkoxy- 
carbonyl (C1-C4) alkylamino (C1-C4) alkyl , with 
2- (ethoxycarbonylme thylamino) ethyl being the most 
preferred . 

Suitable "lower a Iky 1 amino ( 1 ower ) a Iky 1 having 
hydroxy and aryloxy" may include said "lower 
alky lamino (lower ) alkyl " which has "hydroxy" and 
"aryloxy" (e.g. phenoxy, tolyloxy, naphthyloxy, etc.) , 
and the suitable examples of which are 

1- (1 -naphthyloxy) -1 - hydroxy me thy 1 aminome thy 1 , 

2- (l-hydroxy-2-phenoxyethylamino)ethyl, 
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2 - [ 2 -hydroxy- 3 - ( 1 -naph thyloxy ) propyl amino] e thyl , 
2- [ 4 -hydroxy- 3- (p- tolyloxy) butyl amino ] propyl , , ■ 
2- [ 4 -hydroxy- 1- (2 -naph thyloxy) bu ty laminp ] 1 , 1-dimet 
hylethyl, 4 - [ 1 -by dr oxy - 5 - ( 1 - naph thy 1 oxy ) - 
pentyl amino] pen tyl and 6 - [ 2 -hydr oxy- 4 - ( 2 - 
naph thy 1 oxy) hexyl amino ] hexyl . Among these, the 
preferred are (C1-C4 ) alky lamino {C1-C4 ) alkyl groups 
having hydroxy and naphthyloxy, with 2 - [ 2 -by dr oxy- 3 - 
( 1 -naph thy loxy ) propyl amino ] ethyl being the most 

Suitable "protected amino { lower ) alky 1 " may 
include acylamino (lower) alkyl groups . 

The suitable example of said acylamino may be lower 
alkanoylamino (e.g. formylamino, acetylamino, 
propiony lamino , hexanoyl amino , pi val oy lamino , etc.) , 
mono(or di- or tr i - ) ha 1 o ( 1 owe r ) a Ikanoy lamino (e.g. 
ch 1 oroace ty 1 ami no , tr i fluoroace tyl amino , etc. ) , lower 
alkoxy c a rbony lamino (e.g. me thoxy car bony lamino , 
e th oxy c a rbony lamino , t - bu t oxy carbony 1 ami no , 
t-pen ty loxy carbony 1 amino , hexy loxy carbony 1 ami n 9 , 
etc.), mono(or di- or tr i -) halo ( lower ) alkoxy- 
carbonylamino (e.g. chloromethoxycarbonylamino, 
dichloroethoxycarbonyl amino , trichloroethoxy- 
carbonylamino , etc.) , aroylamino (e.g. ben z oy 1 ami n o , 
toluoylamino , xyloylamino, naph thoyl amino , etc.). 
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ar ( lower ) alkanoyl amino such as pheny 1 ( 1 o we r ) - 
alkanoyl amino (e.g. phenylace ty lamino , phenyl- 
pr opiony lamino , etc.) , ary 1 oxy carbony lamino (e.g. 
phenoxy carbony 1 amino , naph thy 1 oxy carbony 1 amino , etc . ) 
aryloxy( lower) alkanoyl amino such as phenoxy (lower) - 
alkanoylamino (e.g. phenoxy ace tyl amino ^ 

phenoxypropionyl amino , etc.) , ary 1 gly oxy 1 oy lamino (e.g 
phenylglyoxyloyl amino , naph thylgly oxy loy lamino , etc.) 
ar ( lower ) alkoxycarbonylamino optionally having 
suitable sub s t i tuen ts , such as pheny 1 ( 1 ower ) a 1 koxy- 
carbony lamino optionally having nitro or lower alkoxy 
(e.g. benzyl oxy carbony lamino / phene thy 1 oxy car bony 1 - 
amino, p-ni trobenzyl oxy car bony lamino , 
p-methoxybenzyloxy carbony lamino , etc.) , 
th i enyl ace ty lamino , imidazoly lace ty lamino , 
furylacetylamino , tetrazolylacetylamino , 
thi a zolyl ace ty lamino , thiadiazoly lace ty 1 amino , 
th i eny Ipr opi ony 1 amino, thi adi a zolylpropionylamino, 
lower alkylsulf ony lamino (e.g. me thy 1 s ul f ony 1 amino , 
ethylsulfonylamino , pr opy 1 sul f onyl amino , 
i s ©propyl sul f ony 1 amino, pentylsulfonylamino, 
butylsulf onylamino , etc.) , a r y 1 s u 1 f ony 1 amino (e.g. 
ph eny 1 s u 1 f ony 1 am i n o , t o ly 1 s u 1 f ony 1 am i n o , . 
xyly 1 sulf ony lamino , naph thy 1 sulf ony lamino , etc.) , 
ar ( 1 ower ) alky 1 s u 1 f ony 1 ami no such as ph eny 1 ( 1 o we r ) - 
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alky Isulf ony lamino (e.g. benzylsulf onylamino , 
phenethy Isulf onylamino , ben z hy dry 1 soil fonyl amino , 
e'tc.), and Imides (e.g. 1 , 2 - cy c 1 obex anedi car box imiido , 
succinimido , pb thai im i do , etc.), among others. 

The preferred examples of said "protected 
amino (lower ) alkyl " may include imi do ( 1 o wer ) a 1 ky 1 such 
as pbthalimidomethyl , 2 -pb tha 1 imidoe thy 1 , i-(l,2- 
cyclohexanedicarboximido) ethyl , 2 - sue c inimi dopr opy 1 , 

3- phthalimidobutyl , 2-(l,2-:cyclohexanedi- 
carboximido) -1 , 1 -dime thy le thy 1 , 5 -ph thalimidopentyl , 

1 - ph thalimidohexyl , and so on. The more preferred are 
i'mido (C1-C4) alkyl , with 2 -ph tha 1 imi doe thy 1 being the 
most preferred. 

Suitable " cy ano ( 1 ower ) a Iky 1 " may include 
cyanomethyl, 1 - cy ano e thy 1 , 2 - cy anoe thy 1 , 3 - cy anopr opy 1 , 

2 - cy anobu ty 1 , 4 - cy anobu ty 1 , 2 - cy an o - 1 , 1 - dime thy 1 e thy 1 , 

4 - cyanopen ty 1 , 5-cy anopen ty 1 , 6 - cy anohexy 1 , etc.; the 
preferred are cy ano ( Ci-Ce ) alky 1 groups and the most 
prefer red are cyanomethyl , 2 - cy an o e thy 1 , 3 - cy anop r opy 1 , 
4 - cy anobuty 1 , 5 - cy anopen ty 1 and 6 - cy anohexyl . 

Suitable " cyano (higher ) alkyl " may include 

7- cyanoheptyl, 8- cy anooc ty 1 , 4 - cy anooc ty 1 , 

8- cyano-3-me thylheptyl , 9-cyanononyl, 1-cyanononyl , 

10- cyanodecyl, 8-cyanoundecyl, 12-cyanododecyl, 

11- cyano-4 -me t by 1 unde cy 1 , 13-cyanotridecyl, 
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6-cyano tetradecyl , 1 5-cyanopen tadecyl , 
12 -cyanohexadecyl , 17-cy anohep tadecyl , 
4-cyanooctadecyl , 19-cyanononadecyl , 

l-cyano-12-ethylheptadecyl , 2 0 - cy anoe i co sy 1 , etc. ; 
among these, cyano (C7-C16) alkyl groups are preferred and 
7 - cy anoliep ty 1 , 8 - cy anoo c ty 1 , 9 -cyanonony 1 , 
1 0 - cy anodecyl and 1 2 - cy anododecy 1 are more preferred. 

Suitable "lower alkyl" may include s traight- chain 
or branched-chain alkyl groups, for example methyl, 
ethyl, propyl, isopropyl, butyl, t-butyl , pentyl and 
hexyl , among others. 

Suitable "lower alkenyl" may include straight- 
chain or branched-chain alkenyl groups, for example 
vinyl, allyl, 2-butenyl, 2-me thyl-2-propenyl , 
4-pentenyl, 3-hexenyl, etc; among these , ( C2-C4 ) alkenyl 
groups are preferred, with vinyl being more preferred. 

Suitable "lower alkyl" of said "lower alkyl having 
a heterocyclic group which may have one or more suitable 
substituents" may include the groups mentioned 
hereinbefore, although (Ci-Ce) alkyl are preferred and 
methyl, ethyl, propyl, butyl, pentyl and hexyl are the 
most preferred. 

Suitable "higher alkyl" of said "higher alkyl 
having a heterocyclic group which may have one or more 
suitable substituents" may include heptyl , octyl. 
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3-me thylheptyl , nonyl , 2 , 6 -dime thy Ihep ty 1 , decyl , 
undecyl, dodecyl ^ 4 -me thy Idodecy 1 , tridecyl, 
tetradecyl, pentadecyl , hexadecyl , heptadecyl , 
octadecyl, nonadecyl , 12 -e thylheptadecyl , eicosyl, and 
so on. Among these, ( C7 -Ci g ) alky 1 groups are preferred 
and heptyl , octyl, nonyl , decyl and dodecyl are more 
preferred. 

Suitable "heterocyclic group" of said "lower alkyl 
group having a heterocyclic group which may have one 
or more suitable sub s t i tuen t s " and of said "higher alkyl 
group having a heterocyclic group which may have one 
dr more suitable sub s ti tuen ts " may include saturated 
or unsaturated, monocyclic or polycyclic heterocyclic 
groups containing at least one hetero atom typically 
selected from among O, S and N. The particularly 
preferred heterocyclic group includes unsaturated 
3'wS-jnembered monocyclic heterocyclic groups containing 
1*^4 nitrogen atoms, such as pyrrolyl , pyrrolinyl, 
imidazolyl , pyrazolyl, pyridyl and its N-oxide, 
pyrimidyl, pyrazinyl, pyridazinyl, triazolyl (e.g. 
4H-l,2,4-triazolyl, lH-l,2,3-triazolyl, 2H-1,2,3- 
triazolyl, etc.), tetrazolyl (e.g. IH- te trazolyl , 
2H- tetrazolyl , etc.) , dihydro tr iaz inyl (e.g. 
4 , 5- dihydro- 1 , 2 , 4- triazinyl , 2 , 5-dihydro-l ,2 ,4- 
triazinyl, etc.), etc.; 
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saturated 3 - 8 -member ed he teromonocyclic groups 
containing 1-^4 nitrogen atoms, such as pyrrolidinyl , 
imidazolidinyl , piperidyl (e.g. piperidino etc.), 
piperazinyl, etc.; 

unsaturated fused heterocyclic groups containing 
I'-S nitrogen atoms, such as indolyl , isoindolyl, 
indolizinyl , ben z imida z o ly 1 , quinolyl , isoquinolyl , 
indazolyl, benzotriazolyl, te trazolopyr idy 1 , 
tetrazolopyridazinyl (e.g. te t r a z o 1 o [ 1 , 5 -b ] - 
pyridazinyl e tc . ) , dihydr o tr ia zolopy r idaz iny 1 , e to . ; 

unsaturated 3- 8 -membered he teromonocyclic groups 
containing 1 or 2 oxygen atoms and 1^3 nitrogen atoms, 
such as oxazolyl, isoxazolyl, oxadiazolyl (e.g. 
1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,5- 
oxadiazolyl, etc.), etc.; 

saturated 3 8 -member ed he t e r omon o cy c 1 i c groups 
containing 1 or 2 oxygen atoms and 1-3 nitrogen atoms, 
such as morpholinyl , oxazolidinyl (e.g. 
1,3-oxazolidinyl etc.), etc.; 

unsaturated fused heterocyclic groups containing 
1 or 2 oxygen atoms and 1-3 nitrogen atoms, such as 
benzoxazolyl , benzoxadiazolyl , etc. ; 

unsaturated 3~8-membered he teromonocyclic groups 
containing 1 or 2 sulfur atoms and 1-3 nitrogen atoms, 
such as 1 , 3- thiazolyl , 1 , 2 - th i a z o 1 y 1 , thiazolinyl. 
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tliiadiazolyl (e.g. 1 , 2 , 4 - thiadiazolyl , 1,3,4- 
thiadiazolyl , 1 , 2 , 5 - thi adi a z o ly 1 , 1 , 2 , 3 - thi adi a z o ly 1 , 
e tc . ) , e tc . ; 

sat:urat:ed 3- 8 -member ed he t e r omonocy cl i c groups 
containing 1 or 2 sulfur atoms and 1--3 nitrogen atoms, 
such as thi a z ol idiny 1 etc. , 

unsaturated 3 8 -membe r ed he ter omonocy cl i c groups 
containing one sulfur atom, such as thienyl etc.; 

unsaturated fused heterocyclic groups containing 
1 or 2 sulfur atoms and 1*^3 nitrogen atoms , such as 
benzothiazolyl , benzo thiadiazolyl , etc. ; 

unsaturated 3 - 8 -membe r ed he ter omonocy cl i c groups 
containing 1 or 2 oxygen atoms, such as f uryl , pyranyl , 
dioxolyl , etc.; 

saturated 3 8 -member ed he te r omonocy cl i c groups 
containing 1 or 2 oxygen atoms, such as oxolanyl, 
tetrahydropy ranyl (e.g. te trahydro-2H-pyran-2 -yl etc . ) , 
dioxolanyl, etc.; 

unsaturated fused heterocyclic groups containing 
1 or 2 oxygen atoms, such as i s obe n z o f ur any 1 , chromenyl 
(e.g. 2H-chromen-3-yl etc.) , dihydr ochromeny 1 (e.g. 
3 , 4-dihydro-2H-chromen-4-yl etc.), and so on. 

The preferred examples of said "heterocyclic 
group" include unsaturated 3-8-membered 

heteromonocy clic groups containing 1 -^^ 4 nitrogen atoms; 
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saturated 3-- 8 -membered he teromonocyclic groups 
containing 1 4 nitrogen atoms; saturated 3-8-membered 
he teromonocyclic groups containing 1 or 2 oxygen atoms 
and 1-3 nitrogen atoms; and saturated 3-8-membered 
he teromonocyclic groups containing 1 or 2 oxygen atoms. 
Among these, the preferred are pyridyl , tetrazolyl, 
piperidyl, piperazinyl, morpholinyl, oxazolidinyl and 
te trahydropyranyl , and the more preferred are 4-pyridyl , 
IH- tetrazol-5-yl , piperidino, 1 -pipe r a z iny 1 , 
morpholino, 1 , 3-oxazolidin-5-yl and te tr ahydr o - 2H- 
pyran-2-yl- 

The "heterocyclic group" mentioned above may have 
1 or more (preferably 1-3) suitable substituents [such 
as hydroxy (lower) alkyl (e.g. hy dr oxyme thy 1 , 
2 -hydr oxye thy 1 , 1 - hy dr o xy p r opy 1 , 4 -hydr oxybu ty 1 , 
2 -hydroxy- 1 , 1 -dime thy 1 e thy 1 , 3 -hydr oxypen ty 1 , 
6-hydroxyhexyl , etc.) , aryl which may have lower alkoxy 
(e.g. phenyl, naphthyl , 2 -me th oxypheny 1 , 

2 -me thoxynaphthyl , 3 - e th oxyph eny 1 , 4 -p r op o xy phe ny 1 , 
2 -bu toxyphenyl , 5 -pr opoxynaph thy 1 , 3 - t-bu t oxypheny 1 , 
4 -pen tyloxyphenyl , 2 -hexy loxypheny 1 , etc.) , oxo, etc.] . 
The preferred among such "suitable substituents" are 
hydroxy (Ci -C4) alkyl , phenyl having ( Ci - C 4 ) a 1 k oxy , and 
0x0, and the more preferred are 2 -hy dr oxy e thy 1 , 
2 -me thoxypheny 1 and 0x0. 
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Suitable "heterocyclic group" of said 
"heterocyclic group optionally having one or more 
suitable sub s t i tu en t s " may include the "heterocyclic 
groups" mentioned for said "lower alkyl having a 
heterocyclic group which may have one or more suitable 
subs ti tuents " and "higher alkyl having a heterocyclic 
group which may have one or more suitable subs ti tuents " . 
Among them, the preferred are unsaturated fused 
heterocyclic groups containing one or more oxygen atoms 
and the more preferred is dihydrochromenyl , with 
3 , 4-dihydro-2H-chromen-4-yl being the most preferred 
species . 

This "heterocyclic group" may have one or more 
(preferably 1-4) suitable substituents [such as said 
lower alkyl, hydroxy, cyano , etc. , preferably 
(C1-C4 ) alkyl , hydroxy and cyano , most prefer ably methyl , 
hydroxy and cyano] . 

Suitable " a r ( 1 o we r ) a 1 ky 1 " may include mono-, di- 
or triphenyl ( lower ) alkyl (e.g. benzyl, phenethyl, 
2 -pheny Ipr opy 1 , 4 -pheny Ibu ty 1 , 2 -phenyl - 1 , 1 - 
dime thy 1 ethyl , 1 -pheny Ipen ty 1 , 6 -pheny Ihexy 1 , 
benzhydryl , trityl, etc.) ; the preferred, among these, 
are phenyl (C1-C4) alkyl groups , with benzyl being the most 
pref erred . 

Suitable "nitrogen-containing heterocyclic 
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group" of said "ni tr ogen- con taining heterocyclic group 
optionally having one or more suitable subs t i tuen t s " 
may include those heterocyclic groups , among the various 
"heterocyclic groups" mentioned above, which contain 
at least one nitrogen atom as a ring atom, and this 
" ni tr ogen- containing heterocyclic group" may have one 
or more (preferably 1-3) suitable substituents [such 
as said hydroxy (lower) alkyl , said aryl optionally having 
lower alkoxy, oxo, etc.]. 

Suitable " tetrazolyl( lower ) alkyl " may include 
IH- tetrazol-5-ylmethyl , 2-(lH-tetrazol-5-yl) ethyl , 

3- (IH- tetrazol-5-yl) propyl , 4 - ( 1 H - te tr azol - 5 -y 1 ) - 
butyl, 2-(2H-tetrazol-2-yl)-l, 1 - d i me thy 1 e thy 1 , 

4- (lH-tetrazol-l-yl)pentyl, 5-(lH-tetrazol-5-yl)- 
pentyl, 6 - ( 1 H - t e t r a z ol - 5 - y 1) hexy 1 , etc. and, among 
these, tetrazolyl (Ci-Ce) alkyl groups are preferred. 
The more preferred are ( 1 H - t e t r a z o 1 - 5 - y 1 ) me thy 1 , 

2 - (lH-tetrazol-5-yl) ethyl , 3-(lH-tetrazol-5-yl)- 
propyl , 4-(lH-tetrazol-5-yl)butyl, 5-(lH-tetrazol- 

5- yl)pentyl and6-(lH-tetrazol-5-yl)hexyl. 

Suitable " te t r a z o 1 y 1 ( hi ghe r ) a 1 ky 1 " may include 
7-(lH-tetrazol-5-yl)heptyl, 8-(lH-tetrazol-5-yl)- 
octyl, 4-(lH-tetrazol-l-yl)octyl, 8-{lH-tetrazol- 
5-yl) -3-methylheptyl , 9- (lH-tetrazol-5-yl)nonyl, 
1- (IH-tetrazol-l-yl)nonyl , 10- (lH-tetrazol-5-yl) - 
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decyl, 8-(lH-tetrazol-5-yl) undecyl , 1 2 - ( 1 H- te tr a z ol - 
5-yl)dodecyl, ll"-(lH-tetrazol-5-yl) - 4 - me thy 1 undecyl , 
13-(lH-tetrazol-5-yl)tridecyl, 6-(lH-tetrazol-5-yl)- 
te trade cyl , 15 - ( 1 H - te tr a z ol - 5 -y 1 ) pen tadecy 1 , 12- (IH- 
tetrazol-S-yDhexadecyl, 17 - (IH-tetrazol-l-yl) - 
heptadecyl , 4-(lH-tetrazol-5-yl) octadecyl , 19- (IH- 
tetrazol-5-yl) nonadecyl , l-(lH-tetrazol-l-yl)-12- 
ethylheptadecyl , 20 - ( IH- tetrazol-5-yl) eicosyl , etc. ; 
among these, te tr azolyl (C7-C16) alkyl groups are 
preferred. The more preferred are 

7-{lH-tetrazol-5-yl)heptyl, 8-(lH-tetra2ol-5-yl)- 
6ctyl,9-(lH-tetrazol-5-yl)nonyl, 10-(lH-tetra2ol- 
5-yl)decyl and 1 2 - ( 1 H - t e t r a z o 1 - 5 -y 1 ) dode cy 1 . 

Suitable " cyclo ( lower ) alkyl " may include 
cyclo(C3-Ce) alkyl groups such as cyclopropyl , cyclobutyl , 
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, 
etc. ; the preferred, among these, are cyclo (C5-C7) alkyl 
groups such as cyclopentyl, cyclohexyl, cycloheptyl, 
etc . 

This "cyclo (lower ) alkyl " may have one or more 
(preferably 1-3) suitable substituents selected from 
the class consisting of a cy 1 ( 1 o we r ) a 1 ky 1 and 
acyl (lower) alkylidene , among others . 

Suitable " cy cl o ( 1 ower ) a Ik eny 1 " may include 
cyclo (Ca-Ce) alkenyl groups such as cy c 1 opr openy 1 , 
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cyclolDU tenyl , cyclopen teny 1 , cyclohexenyl , 
cycloliep tenyl , cy c 1 ooc t eny 1 , etc., and the preferred 
among these are cy cl o ( C5- C7 ) a 1 keny 1 groups such as 
cy clopen teny 1 , cyclohexenyl and cycloheptenyl . The 
more preferred is cyclohexenyl or cycloheptenyl . 

This " cyclo ( lower ) alkenyl " may have one or more 
(preferably 1-3) suitable substituents such as those 
mentioned for said "cyclo ( lower ) alkyl " . 

Suitable examples of the above " acyl ( lower ) alkyl " 
may include carboxy ( 1 ower ) alky 1 groups such as 
c a rboxy methyl , 2 - ca rboxy e thy 1 , 3 - carboxypr opy 1 , 

1 - carboxyme thy lethy 1 , 4 - c arboxybu ty 1 , 

2 - carboxymethy 1-2 -me thyle thyl , 5 - carboxypen ty 1 , 

3- carboxyhexyl , etc. and lower alkanoyl ( lower ) alky 1 
groups such as ace ty Ime thy 1 , f ormy Ime thy 1 , 

2- acetylethyl, 2-propionylpropyl, 4 -bu ty r y Ibu ty 1 , 

3- pentanoy Ipentyl , 6-hexanoylhexyl , etc. The 
preferred/ among these, are carboxy ( Ci -C4 ) alky 1 or 

(C1-C4) alkanoyl (C1-C4) alkyl, with carboxyme thy 1 , 
2-carboxyethyl , 3 - ca rboxypr opy 1 or acetylmethyl being 
more preferred. 

As other suitable examples of said 
"acyl ( lower ) alkyl , there can be mentioned protected 
carboxy ( 1 ower ) alky 1 groups, and the preferred, among 
these, are e s t e r i f i e d c a r b oxy ( 1 o w e r ) a 1 ky 1 groups. The 
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more preferred are lower alkoxycarbony 1 ( lower ) alkyl 
groups such as me th oxyc arbony Ime thy 1 , 
ethoxycarbonyl methyl , 2 - e thoxy carbony 1 e thy 1 , 
1 -pr opoxycarbonylpr opy 1 , 2 - i s opr opoxy carbony Ipr opy 1 , 
bu toxycarbonylmethyl , t -bu toxy carbony Ime thy 1 , 

4 - isobutoxycarbonylbu tyl , 3 -pen tyloxy carbony Ipentyl , 
6-hexy loxycarbonylhexy 1 , ( 1 - cy cl opr opy le thoxy- 
carbonyl) methyl , etc. and pheny 1 ( 1 ower ) a Ikoxy- 
carbonyl (lower ) alkyl groups such as benzyloxy- 
carbonylme thyl , 2 -ben zy 1 oxy carbony 1 e thy 1 , 

1 - phene thyl oxy car bony 1 ethyl , 

5 - benzyloxycarbony Ipr opy 1 , 2 -benzyloxy carbony Ibu tyl , 

2 - phene thy loxy carbonylme thy 1-2 -me thy le thyl , 

3- benzyloxycarbonylpentyl, 6-benzy 1 oxy carbony Ihexyl , 
etc. The more preferred are 
(Ci-C4)alkoxycarbonyl(Ci-C4) alkyl or 

phenyl (C1-C4) a 1 koxy c a r b ony 1 (C1-C4) alkyl, and the 

particularly preferred specxes are 

me th oxy carbonylme thyl , e th oxy carbonylme thy 1 , 

t-bu toxycarbonylmethyl , 2 -benzyloxy carbonyle thy 1 and 

3 -benzyloxycarbony Ipr opy 1 . 

Suitable examples of said "acyl (lower) alkylidene" 
may include ca rb oxy ( 1 o w e r ) a 1 ky 1 i de ne groups such as 
carboxyme thy lene , 2 - carboxy ethyl i dene , 
2-carboxypropylidene , 4 -carboxybutylidene , 
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5-carboxypentylidene , 3 -carboxyhexy lidene , etc . , and 
the preferred, among these, ar e carbo xy ( Ci - C4 ) al ky 1 i dene 
groups, with carboxyme thy lene being more preferred. 

As other suitable examples of . the 
"acyl (lower) alkylidene" , there can be mentioned 
protected carboxy ( lower ) alkyl idene groups, preferably 
esterified carboxy ( lower ) alky 1 idene groups, and more 
preferably lower alkoxy carbonyl (lower) alkylidene 
groups such as me thoxycarbony Ime thylene , 

ethoxycarbonylme thy lene , 2 - e thoxycarbony 1 ethyl idene , 
1-propoxycarbonylpropyl idene , 2 - i s op ropoxy carbonyl - 
propylidene , bu toxycarbony Ime thy lene , t-butoxy- 
c a rbony Ime thylene , 4 - i s obu t oxy carb ony Ibu ty 1 i dene , 
3-pentyloxycarbonylpentylidene , 6-hexy loxy carbonyl - 
hexyl idene , ( 1 - eye 1 op ropy leth oxy carbonyl ) methylene , 
etc. The still more preferred are ( Ci - C4 ) alkoxy- 
carbonyl (C1-C4) alkylidene groups and the particularly 
preferred species are me thoxyca rbony Ime thy 1 ene , 
ethoxycarbonylme thy lene and t-butoxycarbonyl- 
me thy 1 ene . 

Among the various species of pyr az olopy r idine 
compound (I) described above, the following compound 
is particularly preferred for the practice of this 
invention . 

3 - [2- (Thiazol-2-ylmethyl) -3-oxo-2 , 3 -di hydro- 
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pyridazin- 6-yl ] -2 -pheny Ipyr azolo [1 , 5 -a] pyridine 

2. A compound selected from among py r a z ol opy r a z ine 
compounds of the following general formula (II) or salts 
thereof : 




(II) 



[wherein is aryl optionally having one or more suitable 
subs ti tuents ; R® is hydrogen, lower alkyl , 
cycle (lower ) alkyl , lower alkyl substituted by 
cyclo (lower) alkyl , ar (lower) alkyl , heterocyclic group , 
or lower alkyl substituted by heterocyclic group] . 

Hereat, the selection of a compound is carried out 
by judiciously selection of a suitable compound having 
preferred profile after estimating strength of adenosine 
Ai and A2a-receptor antagonizing activity by the above 
method of "Es tima tion of Adenosine Ai and Aza-receptor 
antagonizing a c ti vi ty " 

Suitable salts of such py r a z o 1 opy r a z i n e compounds 
include the same kinds of salts as mentioned by way of 
example for said py r a z o 1 opy r i d i ne compound (I) . 
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The following comments on the. various definitions 
of the compound (II) are relevant to the preferred 
examples thereof. 

Suitable "aryl" and "aryl optionally having one 
or more suitable sub s t i tuen t s " may include the same 
groups as mentioned by way of example for the 
py r a z o 1 opy r idine compound (I) . Among them^ the 
preferred examples are phenyl, phenyl having chloro, 
phenyl having fluoro, and phenyl having methoxy. 

Suitable "lower alkyl group" may include the same 
groups as mentioned by way of example for the compound 
(I) , and among them, methyl, ethyl, propyl and isopropyl 

Suitable "cyclo (lower) alkyl group" may include the 
same groups as mentioned by way of example for the 
compound (I) ; among them, cy c 1 o ( C 5 - C 7 ) a 1 ky 1 groups such 
as cyclopentyl, cyclohexyl and cycloheptyl are 

Suitable "heterocyclic group may " include the same 
groups (inclusive of ni tr ogen - con t aini ng heterocyclic 
groups) as mentioned by way of example for the compound 
(I), and the preferred, among them, are saturated 5- 
or 6-membered he teromonocy cl i c groups containing one 
oxygen atom, such as t r i hy dr o f u r y 1 , tetrahydropyranyl , 
etc. , and unsaturated 5- or 6-membered h e t e r omono cy c 1 i c 
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groups containing one nitrogen, oxygen or sulfur atom, 
such as pyridyl, f uryl , thienyl, and so on. 

Suitable " ar ( 1 o we r ) a 1 ky 1 " may include the same 
groups as mentioned by way of example for the compound 
(I) . 

The "ar (lower ) alkyl group" mentioned just above 
may have one or more (preferably l-'S) suitable 
substituents typically selected from among said lower 
alkyl, said halogen, hydroxy, and said lower alkoxy . 

Suitable "cyclo ( lower ) alkyl " of said "lower alkyl 
subs ti tu ted by cy c 1 o ( 1 o we r ) a 1 ky 1 " may include the same 
groups as mentioned hereinbefore as species of 
"cyclo (lower ) alkyl "\ 

Suitable "heterocyclic group" of said "lower alkyl 
substituted by heterocyclic group" may include the same 
groups as mentioned hereinbefore in the description of 
"heterocyclic group" . 

Suitable "lower alkyl" of said "lower alkyl 
substituted by cy cl o ( 1 owe r ) a 1 ky 1 " and of said "lower 
alkyl substituted by heterocyclic group" may include 
the same groups as mentioned hereinbefore in the 
description of compound (I) , and the preferred, among 
them, are methyl, ethyl, propyl, butyl, pentyl andhexyl. 
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3. A compound selected from among xanthine compounds 
of the following general formula (III) or salts thereof: 

X' . Rl2 

I 

N 

>-r" 

N (III) 

[wherein , and R^^ each is hydrogen , a lower aliphatic 
hydrocarbon group optionally having one or more suitable, 
subs tituents , higher alkyl optionally having one or more 
suitable substituents or ar { 1 ower ) al ky 1 optionally 
having oneormore suitable substituents ; R^^ is hydrogen ; 
ali cyclic, aryl, heterocyclic , ali cyclic (lower) alkyl , 
ar (lower) alkyl or heterocyclic (lower) alkyl group , each 
of which may have one or more suitable substituents; 
or a group of the formula: 

— (A%-CH^ 

R 

(wherein R^^ and R^^ each is alicyclic group optionally 
having one or more suitable substituents or aryl 
optionally having one or more suitable substituents; 

is lower alkylene; and n is 0 or 1) ; and and 
each is an oxygen atom or a sulfur atom] . 

Hereat, the selection of a compound is carried out 
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by judiciously selection of a suitable compound having 
pref erredprof ile after estimating strength of adenosine 
Ai and Aza-receptor antagonizing activity by the above 
method of "Estimation of Adenosine Ai and Aga-receptor 
antagonizing activity" 

Suitable salts of such xanthine compounds may 
include the same kinds of salts as mentioned hereinbefore 
for the py razolopyr idine compound (I)- 

The xanthine compound (III) includes all the 
compounds described in EP 0386675, EP 0415456, JP 
H2-247180, and WO 90/12797. By the same token, the 
groups mentioned for compound (III) herein apply to all 
the corresponding groups of said various compounds . 

The following comments on the various definitions 
of compound (III) are directed to the particularly 
preferred examples thereof. 

Suitable "lower aliphatic hydrocarbon group" of 
said "lower aliphatic hydrocarbon group optionally 
having one or more suitable sub s ti tuen t s " may include 
the same lower alkyl , lower alkenyl and lower alkynyl 
as mentioned for the py r a z ol opy r idine compound (I) . 

The "lower aliphatic hydrocarbon group" mentioned 
above may have one or more (preferably 1-3) suitable 
substituents typically selected from among hydroxy, 
amino, the halogen mentioned for compound (I) and the 
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aryl mentioned for compound (I) . 

As preferred examples of said "lower aliphatic 
hydrocarbon group " , there can be men ti oned ( C i - C4 ) a Iky 1 , 
(C2-C4) alkenyl and ( C2 - C4 ) al ky ny 1 ; the more preferred, 
among these, are (Ci-C4)alkyl groups, with propyl being 
the most preferred. 

Suitable "higher alkyl" of said "higher alkyl 
optionally having one or more suitable subs t 1 tuen ts " 
may Include the same groups as mentioned for compound 
(I) , and this "higher alkyl" may have one or more 
(preferably 1-3) suitable substltuents such as those 
mentioned for said "lower aliphatic hydrocarbon group" . 

Suitable " ar < 1 ower ) alky 1 " may Include the same 
groups as mentioned for compound (X) . 

The "ar (lower) alkyl " mentioned above may have one 
brmore (prefer ably 1 3 ) sui table subs tl tuents typically 
selected from among said lower alkyl, said halogen, 
hydroxy, and said lower alkoxy. 

Suitable "allcycllc group" and "alicycllc moiety" 
of said "alicycllc (lower) alkyl " may include 
cyclo (C3-C8) alkyl , such as cyclopropyl, cyclobutyl, 
cyclopentyl, cyclohexyl , cycloheptyl, cyclooctyl, etc. 
[particularly preferred are cy c 1 o ( C3 - C g ) a 1 ky 1 ] ; 
(C7-Ci2)bicycloalkyl or (C7-Ci2)blcycloalkenyl 
[particularly preferred are groups of the formula: 
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(wherein represents a single bond or a double 

bond) / groups of the formula: 




, etc.]; and (C7-C12) tricycloalkyl [particularly 
preferred are groups of the formula 



.1 




(wherein m is 0 or 1)]; among others . 

Suitable " he te r o cy c 1 e group" and "heterocyclic 
moiety" of said "heterocyclic ( lower ) alky 1 group" may 
include the same groups as already mentioned for 
"heterocyclic group" in the description of the compound 
(I) . 

Suitable "aryl" may include the same aryl groups 
as mentioned by way of example for the compound (I) . 

Suitable "lower alkyl" of said 
"alicyclic ( lower ) alkyl group" and of said 
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"he terocyclic (lower ) alkyl group" may include the same 
groups as. mentioned previously for the "lower alkyl 
group" . 

The alicyclic group, aryl group, heterocyclic 
group , alicyclic (lower) alkyl group , ar (lower) alkyl 
group, and he terocycl ic ( lower ) alky 1 group for R^^ may 
each have one or more (preferably 1-3) suitable 
subs ti tuents , which are typically selected from among 
oxo, hydroxy, amino, said lower alkyl, carboxy, and the 
protected carboxy mentioned for compound (I) . 

The "alicyclic group" and "aryl group" for R^^ and 
R^^ may each have one or more (preferably 1-3) suitable 
substituents typically selected from among said lower 
alkyl, hydroxy, the same lower alkoxy as mentioned for 
compound (I), said halogen, amino and nitro. 

Suitable "lower alkylene" may include methylene, 
ethylene , 1 -me thy 1 e thy 1 ene , trimethylene , 
te tr ame thy lene , pen tame thy 1 ene , hexame thy lene , etc. , 
with (C1-C4) alkylene being particularly preferred. 

The preferred exemplary groups for the xanthine 
compound (III) are as follows. 

R^ and R^° each is preferably a lower alkyl, more 
preferably a (C1-C4) alkyl, with propyl being the most 
preferred . 

The preferred group for R^^ includes 
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cyclo (Ca-Cs) alkyl which may have oxo ; ( C7-C12 ) tricyclo- 
alkyl and groups of the formula: 



R 



13 



-CH 



(wherein R^^ and R^^ each is a cy c 1 o ( C3 - Ce ) a Iky 1 ) . The 
more preferred are cyclo (Ca-Cg) alkyl which may have 0x0 ; 
groups of the formula: 




(CH2)m 



(whereas m is as defined above) , and groups 
f o rmul a : 



of the 



R 



13 



CH 



(wherein R^^ andR^* each is cyclo(C3-C6)alkyl) . Themost 
preferred is cyclopentyl which may have 0x0; groups of 
the formula: 




, and groups of the formula 

► 13 



-CH 



R' 
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(wherein R^^ and 
Preferably , 
Preferably , 

The pharmaceutical composition for use In the 
practice of this invention can be provided and 
administered either In the form of the adenosine 
AiA2a- ^®<2®P*^*^^ dual antagonist or its salt as a bulk or 
In a solid, semisolid or liquid form containing said, 
adenosine AiA2a~^®cep tor dual antagonist or salt as an 
active ingredient in combination with an organic or 
inorganic carrier or exclplent suited for rectal, oral 
or parenteral (inclusive of subcutaneous. Intravenous 
and intramuscular) administration or inhalation. 

The active Ingredient can be formulated with any 
of the nontoxic pharmaceu tl ca 1 ly acceptable carriers 
which are usually Incorporated in various dosage forms 
such as tablets, pellets, troches, capsules, 
suppositories, aerosols, powders for Inhalation, 
solutions, emulsions, and suspensions. Where 
necessary, various adjuvants, stabilizers, thickeners, 
coloring agents and flavoring agents can also be 
incorporated. The adenosine AiAza - receptor dual 
antagonist Inclusive of its salt is Incorporated in any 
such dosage form in a sufficient amount to yield the 



R^^ each is cyclopropyl) . 
R^^ is hydrogen. 

and each is an oxygen atom. 
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expected therapeutic benefit which depends on the stage 
or status of illness. 

Such pharmaceutical preparations for .use in this 
invention can be manufactured by the established 
procedures in the art. Where necessary, the methods in 
common use in the art for improving the bioavailability 
of medicinal substances can also be applied to the 
manufacture of such pharmaceutical preparations. 

The therapeutically effective amount of the 
adenosine AiA2a~ JC'ecep tor dual antagonist inclusive of 
its salt varies with the patient's age and other factors 
but generally the adenosine Ai A2a~ ^^ecep tor dual 
antagonist can be administered in a daily dose of 0 . 0 1 2 0 0 
mg per kg human body weight. 

EFFECT OF THE INVENTION 
As evidence of the usefulness of this invention, 
the results of concrete pharmacological tests are 
mentioned below. 
Test compound 

In the tests mentioned below, 

(A) 3- [2- (Thiazol-2-ylmethyl) -3-oxo-2 , 3-dihydro- 

py r i da z in- 6-yl] -2-phenylpyrazolo [1 , 5-a]pyridine was 
used as an adenosine Ai Az a ~ J^e c ep t or dual antagonist. 
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Tes'b 1 An t i ca tal ep ti c action 
Method 

Mice were orally dosed with the test compound as 
a suspention in 0.5% of methyl cellulose and, 30 minutes 
later, intraperi toneally dosed with 0.32 mg/kg of 
haloperidol . After another 30 minutes , the animals were 
observed for signs of catalepsy. 
Results 



Dosage (mg/kg) 


Incidence of catalepsy (%) 


Control 


100 


1 


20 



Test 2 Anxiolytic action 
Method 

Two male SD rats acclimated for 1 week and handled 
once were used in sets. One hour before beginning of 
the test, both rats in each set were orally dosed with 
the same amount of the test compound or the vehicle. 
Immediately thereafter, both rats were placed in a new 
environment where territories were to be established 
as yet and their behaviors were monitored and recorded 
over 15 minutes. After the test, the. records were 
analyzed and evaluated in terms of the total duration 
of social interaction (social interaction time) 
(observation items: sniffing, following, grooming, 
kicking, boxing, biting, wrestling, crawling under or 
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over the partner) . 
Results 



Dosage (mg/kg) 


Social Interaction time (sec.) 


Control 


51 . 3±6 . 0 


0 . 32 


90 . 5±12 . 5 



Test 3 Impaired-memory ameliorating action 
Method 

Male Wistar rats were serially subjected to an 
acclimation trial, an acquisition trial 1 hour a£ter 
the acclimation trial, and a retention trial 24 hours 
after the acquisition trial. Scopolamine 1 mg/kg was 
In tr aper 1 toneal ly administered 30 minutes before the 
acquisition trial. The test compound was 
In tr aperl toneally administered Immediately after the 
acquisition trial. 



Results 



Dosage (mg/kg) 


Reaction latency In 
retention trial (sec.) 


Intact group 


300±0 


Scopolamine 1 mg/kg+ c on tr ol 


80 . 2±34 . 9 


Scopolamine 1 mg/kg + 1 


215 . 6±35 . 0 



Based on the above test results, an adenosine 
Ai A2a'~ ^^c^P'^o^ dual antagonist was found to have 
an tlca talep t 1 c , anxiolytic and impaired-memory 
ameliorating actions and, therefore, considered to be 
of use as a drug for the prevention and/or treatment 
of Parkinson's disease and concomitant symptom(s) 
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thereof such as anxiety, depression and/or memory 
impairment, among others. 

In the above mentioned, an adenosine Ai A2a"recep tor 
dual antagonist was explained as a single compound, 
however, it is possible to gain a similar effect to the 
single compound even if a combination drug consisting 
of an adenosine Ai-receptor antagonist and an adenosine 
A2a~3:eceptor antagonist in a suitable combination rate. 

Suitable compounds of an adenosine Ai-receptor 
antagonist and an adenosine A2a~^©c^ptor antagonist can 
be judiciously selected from various compounds above 
concretely mentioned. 

The combination rate of the both compounds can be 
judiciously decided, and the affinity for the adenosine 
Ai - r ecep to r 1 s p r e f e r ably 0.25-^40 times, morepref er ably 
8'*'40 times, as high as its affinity for the adenosine 
A2a receptor as a whole of the combination drug. 



